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1.  Vho  teelnileal  report  transniltteU  heri-wlth  represents  tin*  results  I'f 
V'lork  Unit  AKOIT.  renarJinn  the  vegetation  ami  wllilllte  use  of  ilreilgeil 
material  islanJs  in  the  I’aelfte  Northwest.  This  work  unit  was  ei'iuiiu'leJ 
as  part  of  Task  4K  (Island  Uahltal  Pevelopmentl  of  the  Corps  of  I'.nglneers 
Preilgeil  Material  Research  Urogram  (PMRU)  . Task  41’'  was  part  of  the 
ll.'ibitat  Peveh'pment  Urojeet  of  the  PMRU  and  has  as  its  v'hleetlve  the 
investigation,  evaluation,  ami  testing  of  methodologies  for  habitat 
ermition  and  management  mi  droilgeil  material  Islands. 

2.  Island  h.'ibitat  development  has  been  studied  bv  the  PMRU  throughout 
the  United  .States  through  the  evaluation  of  veget.iiion  sueeesslini  ami 
animal  use  of  existing  dri'dged  material  Islands.  The  iiuist  s I gn  i f i e.int 
wildlife  aspect  of  tlu’se  islands  is  their  us«'  bv  I'olonial  lU'stlng  sea 
and  wading  birds  (such  as  gulls,  terns,  egrets,  lu'roiis,  ibises,  ami 
pelicans).  This  wildlife  resource,  although  gem'rally  In.'idvert  ent  ly 
created,  presents  a significant  opportunity  lor  h.ibllat  m.in.'igement  and 
deveU'pment  that  is  consonant  with  cout  Imu'd  dredgi'd  material  disposal. 

1.  In  the  study  reported  herein,  21  natural  and  iliedged  material 
islaiuls  were  examined  in  seven  locations  from  Anaeortes,  Washington,  to 
Coos  Itav,  Oregon,  to  establish  the  relationship  In'tween  pl.inl  communities 
and  animal  use.  The  prlnel\>al  use  of  dredged  material  Islands  w.-is  bv 
gulls  and  terns.  It  was  noted  that  adequate  natural  habitat  tor  v'tlu'r 
colonial  nesting  species  exlsteil  and,  bv  comparison,  use  I'f  dredged 
material  islands  was  minimal,  Kxlstlng  habitat  on  dredged  material 
islands  ciuilil  be  improved  by  selective  d»>positlon  of  additional  m.iterial; 
however,  the  production  of  new  ilrt'dged  m.'iterlal  Isl.Tiuls  for  colmilal 
nesting  species  Is  not  m'cessarv. 

4.  from  a loi-al  perspm't  i ve , this  study  will  be  of  value  in  managing 
and  develiiplng  dredged  material  island  habIt.Tts  in  the  Uaciflc  NiM'th- 
west  . A national  perspective  is  presenteil  in  a repi'rt  entitled 
"Pevelopment  and  Managemmit  of  Avjan  ll.'ibitat  on  Dredged  M.iteri.'il  Isl.uids, 
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Twenty- three  natural  and  dredged  material  Islands  were  examined  In  seven 
locations  from  Anacortes,  Washington,  to  Coos  Bay,  Oregon,  to  establish  the 
relationships  between  plant  communities  and  use  by  colonial  nesting  waterblrds 
for  both  types  of  Islands,  as  well  as  the  actual  bird  use  of  drevlged  material 
Islands  In  the  Pacific  Northwest. 

Nine  Islands  were  found  to  be  useil  for  nesting  by  one  or  a combination  of 
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20.  ABSTRACT  (Continued) 

'■^glaucous-winged  gulls,  western-glaucous-wlnged  (hybrid)  gulls,  ring-billed 
gulls,  Caspian  terns,  and  common  terns.  Colonies  of  great  blue  herons  were 
found  on  two  Islands  61  and  97  km  from  the  mouth  of  the  Columbia  River. 

Habitat  maps  were  prepared  for  each  Island  studied  and  detailed  florlstlc 
descriptions  of  each  bird  colony  evaluated. 

Colony  location,  breeding  phenology,  and  nesting  success  were  analyzed 
with  respect  to  existing  flora,  environmental  stress.  Island  physiography,  and 
human  disturbance.  Results  showed  chat  although  dredged  material  deposition 
Influenced  an  Island's  physical  dimensions,  topography,  and  substrate,  plant 
communities  were  physlognomlcally  similar  Co  natural  Islands.  Seabird 
colonization  occurred  Irrespective  of  dredging  history.  Nesting  populations 
appeared  to  be  greater  In  areas  of  low  human  disturbance. V-Oplonlzatlon  and 
productivity  were  primarily  related  to  protection  from  environmental  stress. 
Indications  were  Chat  gull  and  tern  nesting  on  dredged  material  Islands  Is 
minimal  compared  to  seabird  productivity  on  natural  Islands.  \ 

Management  of  dredged  material  islands  should  not  be  directed  coward 
Increased  gull  and  tern  production,  but  existing  colonies  should  be  maintained 
and  monitored.  Common  terns  are  a unique  addition  to  Pacific  Northwest  avi- 
fauna and  should  be  protected.  Dredged  material  deposition  could  Improve 
habitat  or.  some  Islands  by  providing  Increased  stability  and  protection  from 
environmental  stress. 
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! SUMMARY 

! 

From  Jvuie  through  Septombor  1977  , I’acific  Northwest  estuarine 
1 Islands  were  studied  to  establish  the  re lat lonshlps  between  habitats 

■ plant  communities,  utilization  by  colonial  nesting  waterbirds,  and 

dredged  material  disposal.  Twenty-three  natural  and  dredged  material 
j Islands  were  examined  in  seven  locations  from  Anacortes,  Washington,  to 

I Coos  Bay,  Oregon.  Nine  islands  were  used  for  nesting  by  one  or  a combi- 

nation of  the  following  species:  glaucous-winged  gulls,  western/glaucous- 
I winged  (hybrid)  gulls,  ring-billed  gulls,  Caspian  terns,  and  commiin 

terns.  Colonies  of  great  blue  herons  were  found  on  two  Islands  bl  and  97 
. km  from  the  mouth  of  the  Columbia  River. 

Colonies  of  more  than  1000  pairs  of  western/glaucous-wlnged  gulls 
were  observed  on  East  Sand  Island  (Columbia  River),  Cunpowder  Islainl 

I 

I (Willapa  Bay),  and  Sand  and  Coose  islands  ((.’rays  Harbor).  Pure  glaueous- 

, winged  gulls  were  found  further  north  on  -letty  Island  and  500  pairs 

^ colonized  a chain  of  four  islands  in  I’adilla  Bay.  (>ver  2000  Caspian 

terns  nested  on  two  islands  in  Crays  Harbor  and  a small  colony  was 
located  in  Willapa  Bay.  Ecologically  unique  observations  Included  the 
discovery  of  seven  common  tern  nests  on  .lettv  Island  and  nine  ring- 
billed  gull  nests  on  Whitcomb  Isl.ind.  This  studv  also  documented  tlie 
range  vf  hybridization  between  glaucous-winged  and  western  gulls  along 
the  coast.  A colony  of  approximately  100  pairs  of  great  blue  lierons  was 
investigated  on  Rvan  Islaiul  in  the  Columbia  River  and  a previovislv 
reported  300-nest  heronry  on  Fisher  Island  was  described. 

C.eneral  ized  habitat  maps  were  i^repared  fv'r  each  island  and  dctaiU'd 
florlstlc  descriptions  of  each  bird  colonv  were  evalvialed.  Colonv  loca- 
tion, breeding  phenology,  and  nesting  success  were  analyzed  wltli  respect 
to  existing  flora,  environmental  stress,  island  physiography,  and  human 
disturbance. 

Results  of  the  studv  indicated  tliat,  although  dredged  material 
deposition  influenced  an  island's  physical  dimensions,  topography,  and 
substrate,  plant  communities  were  physiognomical  I v similar  to  natural 
islands  and  seabird  colonization  occurred  irrespective  of  dredging 


i 


history.  Nesting  populations  appeared  to  be  greater  in  areas  of  low 
human  disturbance;  however,  colonization  and  productivity  were  primarily 
related  to  protection  from  environmental  stress.  Subtle  processes  of 
deposition  and  accretion  and  more  dramatic  changes  due  to  high  tides  and 
storms  greatly  affected  habitat  availability.  Gulls  nested  in  both 
natural  and  manipulated  habitats.  Although  not  selective  with  regard  to 
vegetative  community  structure,  they  required  the  presence  of  at  least 
early  successional  species  to  nest  successfully.  Terns  were  more  selec- 
tive with  respect  to  colony  location  and  nested  only  on  sparsely  vege- 
tated, natural  appearing  habitats.  Both  heron  colonies  occurred  in  the 
tallest  trees  close  to  the  center  of  undisturbed  islands  near  shallow 
waters  which  provided  an  adequate  food  supply. 

This  study  indicates  that  gull  and  tern  nesting  on  dredged  material 
islands  is  minimal  compared  to  seabird  productivity  on  natural  islands. 
Management  of  dredged  material  islands  should  not  be  directed  toward 
increased  production  of  gull  and  tern  species,  but  existing  colonies 
should  be  maintained  and  monitored.  Common  terns  are  a unique  addition 
to  Pacific  Northwest  avifauna  and  should  be  protected.  Dredged  material 
deposition  could  improve  habitat  on  some  islands  by  providing  increased 
stability  and  protection  from  environmental  stress. 
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PREFACE 

Work,  described  in  this  report  was  performed  under  Contract 
L)ACWJ9-77-C-0046  (Neg.)  entitled  "Study  of  the  Use  of  Dredged  Miterlal 
Islands  by  Colonial  Nesting  Sea  and  Wading  Birds  in  the  Pacific  North- 
west," dated  4 May  1977,  between  the  U.S.  Army  Engineer  Waterways  Experiment 
Statloit  (WES),  Vicksburg,  Mississippi,  and  John  Graham  Company,  Seattle, 
Washington.  The  study  was  sponsored  by  the  Office,  Chief  of  Engineers, 

U.S.  Army . 

This  report  is  a description  and  analysis  of  the  habitats,  vegeta- 
tion, and  waterbird  nesting  characteristics  of  estuarine  islands  in  the 
Pacific  Northwest. 

Principal  participants  in  the  activities  of  research  and  analysis 
were  Mr.  Carl  F.  Peters,  Director,  Environmental  Studies  Group,  John  Graham 
Company,  Dr.  Klaus  0.  Richter  (John  Graham  Company),  Dr.  David  A.  Mjinuwal 
(University  of  Washington),  and  Dr.  Steven  G.  Herman  (Evergreen  State 
College).  Mr.  William  Harrlngton-Twelt , Mr.  Ulrich  Wilson,  and  Ms.  Naomi 
Manuwal  provided  additional  assistance  with  field  observations. 

The  contract  was  managed  by  Ms.  Mary  l.andin  of  the  Dredged  Material 
Research  Program  (DMRP),  Environmental  Laboratory  (EL),  WES.  Dr.  R.  F. 
Soots,  Jr.,  WES,  and  Ms.  Landin  provided  a technical  review.  The  study 
was  conducted  under  the  general  supervision  of  Dr.  Hanley  K.  Smith,  Project 
Manager,  Habitat  Development  Project,  and  Dr.  John  Harrison,  Chief,  EL. 

The  Commander  and  Director  of  WES  during  the  conduct  of  this  study  was 
COL  J.  L.  Cannon,  CE.  Mr.  Fred  Brown  was  Technical  Director. 
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CONVERSION  FACTORS,  U.S.  CUSTOMARY  TO  METRIC  (SI)  AND 
METRIC  (SI)  TO  U.S.  CUSTOMARY  UNITS  OF  MEASUREMENT 

Units  of  measurement  used  In  this  report  can  be  converted  as  follows; 


Multiply 


To  Obtain 


U.S.  Customary  to  Metric  (SI) 


miles  (U.S.  Statute) 
cubic  yards 


Fahrenheit  degrees 
miles 


metres 
kilometres 
square  metres 
hectares 
Celsius  degrees 
knots 


0.30A8 

1.6093A4 

0.7645549 

4046.856 

0.4046856 


0.8684 


metres 
kilometres 
cubic  metres 
square  metres 
hectares 

Celsius  degrees  or  Kelvins* 
knots 


Metric  (SI)  to  U.S.  Customarv 


3.2808 

0.6214 

10.76 

2.471 


1.152 


miles  (U.S.  Statute) 
square  feet 


Faharenheit  degrees** 


miles 


* To  obtain  Celsius  (C)  temperature  readings  from  Fahrenheit  (F)  read- 
ings, use  the  following  formula:  C - (5/9)  (F  - 32).  To  obtain  Kelvin 
(K)  readings,  use  K - (5/9)  (F  - 32)  + 273.15. 

**  To  obtain  Fahrenheit  (F)  readings  from  Celsius  (C)  readings,  use  the 
following  equation:  F ■ 9/5  (C)  + 32.  To  obtain  Fahrenheit  from 
Kelvin  (K),  use  F - 9/5  (K  - 273.15)  + 32. 
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Background  and  Objectives 

1.  Little  prior  research  has  been  conducted  to  establish  the  use  of 
dredged  material  islands  by  colonial  nesting  seabirds  in  the  navigable 
waterways  of  Oregon  and  Washington.  One  notable  exception  is  an  evaluation 
of  the  physical  and  biological  Impacts  of  maintenance  dredging  on  the 
avifauna  in  Grays  Harbor  (Smith  and  Mudd  1976).  Dredging  and  subsequent 
material  deposition,  however,  occur  over  all  major  coastal  Pacific 
Northwest  and  Inland  channels.  This  study  was,  therefore,  conducted  for 
the  Waterways  Elxperiment  Station  as  part  of  their  Dredged  Material 
Research  Program,  Habitat  Development  Project,  to  provide  information  on 
the  environmental  effects  of  dredged  material  disposal.  Islands  influ- 
enced by  dredged  material  and  natural  islands  unaffected  by  dredging 

were  studied  and  compared  to  evaluate  dredging  effects. 

2.  Broad  objectives  of  the  study  were  to  establish  baseline 
information  on  colonial  nesting  waterbird  use  by  describing  the  relation- 
ships between  island  habitats  and  waterbird  nesting  and  fledging  success. 
Specific  objectives  included: 

£.  Describing  the  physical  and  biological  characteristics  of 
each  esturaine  island; 

Locating,  mapping,  and  semiquantitatively  describing  of 
all  major  habitats  on  the  islands; 

c_.  Assessing  bird  use  of  each  major  habitat,  including  loca- 
tion and  mapping  of  primary,  secondary,  and  tertiary 
bird  nesting  areas; 

Physically  characterizating  nest  sites,  including  eleva- 
tion, slope,  and  other  parameters; 

e^.  Describing  quantitatively  plant  associations  at  bird 
colonies;  and 

Assessing  clutch  size,  hatching  and  fledging  success,  and 
general  population  productivity. 
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■*  Lociitlon  and  Climate 


1 3.  The  locations  of  the  study  areas  are  depicted  in  Figure  1. 

Although  Coos  Bay  (43°  25'  latitude,  124°  15'  longitude)  was  initially 
part  of  the  study,  sites  intensively  surveyed  extended  from  Baker  Bay 
(46°  16'  latitude,  124°  O'  longitude)  on  the  Oregon/Washington  coastal 
border  northeast  250  km  to  Padilla  Bay  (48°  28'  latitude,  122°  31' 
longitude)  and  Coos  Bay  was  omitted. 

4.  The  climate  in  the  study  region  is  moist  and  mild  because  of 
the  prevailing  westerly  winds  from  the  Pacific  Ocean.  Summer  winds  are 
usually  southwesterly,  whereas  winter  storms  are  characterized  by  strong 
southeasterly  winds  up  to  40  knots'^  Combinations  of  high  winds  and  high 
tides  may  completely  Inundate  low-lying  coastal  and  inland  islands. 
Sometimes  midwinter  storms  bring  cold  winds  from  the  north  and  east, 
resulting  in  several  days  of  below-freezing  weather  and  snow. 

5.  Average  annual  temperatures  are  about  10°C  with  winter  and 
summer  means  of  5°C  and  16°C,  respectively.  A frost-free  season  extends 
from  April  through  October.  Both  coastal  (Baker  Bay,  Wlllapa  Bay,  and 
Grays  Harbor)  and  inland  (Columbia  River,  Duwamlsh  River,  Port  Gardner, 
and  Padilla  Bay)  study  sites  are  characterized  by  cool,  dry  summers  and 
mild,  wet  winters.  Mean  January  temperatures  range  between  3°C  and  8°C, 
and  July  temperatures  between  15°C  and  19°C  (H.S.  Department  of  Commerce 
1977).  April  through  July  temperatures  were  coolest  at  Grays  Harbor 
(9.6°C,  10.1°C,  12.7°C,  and  14.6°C,  respectively)  and  other  coastal 
islands,  and  warmest  near  Kellog  (12.0°C,  12.5°C,  17.2°C,  and  18.4°C, 
respectively)  and  other  Inland  islands  (U.S.  Department  of  Commerce 
1977). 

6.  Mean  annual  precipitation  ranges  from  200  to  300  cm  along  the 
coast  and  60  to  120  cm  Inland,  of  which  75  percent  falls  between  October 
and  March.  December  and  January  have  maximum  rainfall  averaging  approxi- 
mately 40  cm  per  month.  Spring  and  summer  rainfall  is  variable  although, 
in  general,  April  through  July  precipitation  is  highest  within  coastal 
study  sites  (D.S.  Department  of  Commerce  1977). 

* A conversion  table  is  provided  on  page  xl. 
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FIGURE  1.  PACIFIC  NORTHWEST  STUDY  AREAS 


7.  More  Information  concerning  climate  and  additional  general 
Information  concerning  soils  and  vegetation  can  be  obtained  from 
Franklin  and  Dyrness  (1973). 


PAKT  II:  MATERIALS  AND  METHODS 
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Selection  of  Islands  to  be  Studied 

8.  Islands  were  initially  selected  if  they  had  received  dredged 
material  deposits  and  were  near  enough  to  the  Pacific  coast  (within  80 
km)  to  attract  colonial  nesting  seabirds.  Table  1 shows  the  areas  and 
islands  reviewed  during  the  investigation.  Islands  deleted  from  the 
original  proposal  were  not  used  for  nesting  by  colonial  seabirds. 

Other  study  Islands  were  added  when  literature  reviews,  contacts  with 
knowledgeable  persons,  and  field  studies  indicated  the  presence  of 
nesting  seabirds  or  dredged  material.  Islands  without  birds  or  known 
dredged  material  deposits  received  a cursory  investigation  to  allow 
comparison  of  utilized  and  nonutilized  areas. 

Selection  of  Habitat  Types 

9.  A general  air  and  ground  reconnaissance  of  each  island  was 
made  in  midsummer  of  1977.  From  these  surveys,  tentative  habitat  types 
based  upon  physiography,  substrate,  and  plant  structure  and  composition 
were  distinguished.  Relatively  homogeneous  regions  (with  respect  to 
these  physical  and  botanic  characteristics)  were  selected  for  island 
description.  At  least  15  habitat  types  were  intensively  sampled  because 
of  their  use  by  colonial  nesting  seabirds.  Habitat  description  and 
successlonal  terminology  for  islands  are  a composite  derived  from  Byrd 
1950;  Hanneson  1962;  Jefferson  1975;  and  Ellers  1975. 

10.  Aerial  photographs  and  ground  surveys  throughout  the  field 
season  were  used  to  establish  the  boundaries  between  habitat  types.  In 
addition.  National  Oceanic  and  Atmospheric  Administration  (NOAA)  charts 
and  U.  S.  Army  Corps  of  Engineers  publications  were  consulted  to  help 
establish  boundaries  between  intertidal  and  upland  locations.  Habitats 
were  delineated  according  to  the  extent  to  which  they  are  Influenced  by 
various  factors  of  the  environment  (Figure  2).  In  general,  the  two  main 
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Table  1 

Study  Islands  and  Their  Characteristics 


Area 

Island  of 

Result 

Review* 

Colonial 

Nesting 

Species 

lul  liu'tu'i'il  by 
Droa>;i>d 

M.it  1.1 1 

1. 

Coos  Bay 

4 Islands 

OD 

None 

Yes 

2. 

Ti  1 1 .lUKU'k  H.iy 

1 Island 

OD 

None 

No 

3. 

Columbia  River 

4 Islands  with- 
in 16  km  of 
Astoria 

OD 

None 

Yes 

Ryan 

A 

Heron 

No 

Fisher 

A 

Heron 

Yes 

4. 

Baker  Bay 

East  Sand 

A 

Gull 

? 

5. 

Willapa  Bay 

Gunpowder 

A 

Gull, 

Tern 

? 

Whaleback 

A 

None 

? 

North  Snag 

A 

None 

? 

South  Snag 

A 

Ntine 

7 

Pine 

A 

Gull 

7 

6. 

Gray's  Harbor 

Rennie 

OR 

None 

Yes 

Half  Moon 

OR 

None 

Yes 

Goose 

A 

Gull 

7 

Sand 

A 

Gull, 

Tern 

7 

Whitcomb 

A 

Gull, 

Tern 

7 

7. 

Duwamish  River 

Kellog 

A 

None 

Yes 

8. 

Port  Gardner  Bay 

Jetty 

OR 

Gull, 

Tern 

Yes 

9. 

Padilla  Bay 

5 Islands 

OR 

Gull 

Yes 

ODi  Originally  in 

proposed  study  and 

deleted 

from  further 

analysis. 

A:  Added  to  proposed  study. 

OR:  Originally  in  proposed  study  and  retained  for  further  analysis. 


categories,  intertidal  and  upland,  are  based  on  the  overriding  influence 
that  water,  in  the  form  of  tides  and  the  energy  of  wave  action,  plays  in 
island  characterization.  In  addition,  two  minor  categories,  exposed  and 
sheltered,  refer  to  additional  physical  factors.  Specifically,  exposed 
sites  exhibit  greater  fluctuations  in  wave  exposure,  a smaller  influence 
of  tidal  coverage,  more  severe  battering  by  drift  logs  and  other  debris, 
and  greater  stress  due  to  desiccation  and  heat  than  sheltered  habitats. 
Additionally,  exposed  habitats  are  colonized  by  species  that  are  not 
able  to  tolerate  salinity  variations  of  sheltered  localities. 

Study  of  Vegetation 


Sampling  technique 

11.  To  minimize  adverse  effects  on  feeding,  nesting,  and  fledging 
birds,  plant  distribution  and  density  were  recorded  at  distinct  dates, 
depending  on  location  and  breeding  phenology  of  colonies.  For  each 
island,  systematic  sampling  was  conducted  (Table  2). 

12.  Voucher  specimen  preparation,  species  identification,  and 
community  descriptions  occurred  throughout  the  field  season.  True  color 
photographs  taken  during  flights  greatly  aided  in  community  descriptions, 
especially  when  differentiations  were  made  between  several  of  the  marsh 
and  grass  communities. 

13.  Transects  were  established  within  each  habitat  type  of  a 
breeding  colony  or  within  an  Important  vegetative  type  of  a non-colony 
island.  These  transects  extended  through  the  center  of  each  habitat 
perpendicular  to  the  topographic  contours.  These  methods  best  described 
vegetation  within  the  colony,  while  at  the  same  time  vegetation  change 
was  revealed  along  an  environmental  gradient  or  marked  topographic 
features. 

14.  Vegetation  -'p'antif ication  was  adjusted  to  consider  charac- 
teristics of  growth  forn  and  distribution,  and  resulted  in  two  distinct 
sampling  techniques.  Grasses  and  herbs  were  sampled  in  either  1 x 1 m or 
in  0.5  X 1-m  plots  every  other  m along  opposite  sides  of  the  transect. 
Shrub  and  tree  vegetation  was  measured  within  4 x 4-m  plots  at  4-m 
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Table  2 

Vegetation  Sampling  Schedule 


Area 

Island 

June 

1 1 1 

July 

1 1 1 

August 

1 1 1 

Sept 

1 1 1 

Columbia  River 

Fisher 

• 

• 

Ryan 

• 

• 

Baker  Bay 

East  Sand 

• 

• 

October 

I I I 


Willapa  Bay 


Gray’s  Harbor 


Pine  No  vegetation 

Gunpowder 

Rennie 
Half  Moon 
Sand 
Goose 
Whitcomb 


Duwamish  River  Kellog 
Port  Gardner  Bay  Jetty 


Padilla  Bay 


Padilla 


Intervals,  again  on  alternating  sides  of  the  transect.  Tree  density  was 
additionally  measured  by  tlie  point-centered  qviarter  method  (Grelg-Smlth 
1964),  in  wliich  the  distance  from  each  sampling  point  to  the  nearest 
tree  in  each  quadrat  is  measured.  In  all  sampling  techniques,  transect 
location  and  length  were  determined  by  a combination  of  vegetation 
liomogeneity  and  bird  colony  size. 

15.  Grass,  herb,  and  small  slirub  vegetation  data  recorded  and 

subsequently  analyzed  included  species  observed,  percent  cover,  fre- 

(|uency  of  occurrence,  and  height.  Quantification  parameters  followed  the 

terminology  of  Greig-Sraitl\  (1964),  in  which  cover  was  defined  as  "tlie 

portion  of  ground  occupied  by  perpendicular  projection  onto  it  of  the 

aerial  parts  of  individuals  under  consideration,"  percent  frequency  as 

the  percentage  of  samples  in  which  each  species  has  been  found,  and 

density  as  tl»e  number  of  plants  per  unit  area.  Data  for  eacl\  transect 

2 2 

were  summed  and  divided  by  the  respective  l-m"  or  0.5-m‘'  quadrats  to 
extrapolate  average  percent  cover  for  each  species  per  quadrat. 

16.  Relative  Importance  values  based  on  the  combination  of  per- 
cent cover  and  frequency  were  calculated  for  each  plant  species  within  a 
specific  life  form.  Importance  values  are  traditionally  defined  as  the 
sum  of  the  relative  density,  relative  frequency,  and  relative  dominance 
(Muelier-Dombois  and  Elienberg  1974).  However,  in  grass-herb  habitats  in 
which  seabirds  nest,  relative  dominance  (usually  defined  in  terms  of 
basal  area)  and  density  (defined  in  terms  of  individuals  of  a species) 
are  less  meaningful  parameters  than  percent  cover.  Therefore,  in  this 
report  importance  values  of  species  were  based  on  percent  cover  and 

frequency  and  reach  a maximum  of  200  in  habitats  of  only  one  species. 

2 2 

17.  In  heronries,  vegetation  data  were  based  on  0.5“m  , l6-m  , 

and  point-centered  quarter  sampling  schemes  which  measured  different 

parameters  to  determine  additional  species  characteristics.  It  is 

possible  in  some  cases  to  reduce  the  stem  count  (density)  values  from 

2 

the  Ib'-m  plots,  add  them  to  the  percent  cover  and  frequency  data 

2 

obtained  from  the  0.5-m  plots,  and  obtain  an  importance  value  based  on 
three  parameters.  However,  the  same  species  were  not  always  observed 
in  each  sampling  scheme  and,  to  maintain  consistency  in  this  report. 


importance  values  in  heronies  were  based  on  percent  cover  and  frequency 
2 

data  from  the  O.S^m  plots. 

18.  Shrub  and  tree  quantification  included  additional  measure- 
ments within  the  quadrat  of  number  of  stems  and  diameter  at  breast 
height  of  tree  species  greater  than  8 cm  in  diameter.  The  total  number 

of  stems  for  each  shrub  species  were  counted  and  the  sum  divided  by  the 

2 

total  number  of  stems  per  16-m  quadrat.  The  average  number  of  stems  for 
each  species  per  hectare  was  extrapolated  by  multiplying  the  average 
number  of  stems  per  quadrat  by  625. 

19.  Mean  tree  area  was  calculated  by  squaring  the  mean  of  all 
measured  tree  distances  from  the  point-centered  sampling  scheme.  Tills 
number  was  then  divided  into  10,000  (number  of  square  meters  per  ha) 
to  give  density  values. 

20.  To  determine  successional  patterns,  the  presence  of  younger 
plants,  age  and  growth  characteristics  of  older  plants,  and  proportional 
distribution  of  each  were  noted. 

Identification  and  preservation 

21.  Plants  were  collected  throughout  the  field  season,  although 
special  efforts  were  made  to  obtain  flowers,  seeds,  and  other  taxo- 
nomlcally  characteristic  structures.  Specimens  were  stored  in  vasculums 
and  other  appropriate  apparatus  until  identification  and  preparation 
were  possible.  Most  plants  were  identified  prior  to  mounting.  Represen- 
tative mounted  voucher  specimens  of  each  species  were  submitted  to  the 
Waterways  Experiment  Station  for  verification.  Taxonomy,  including 
genus,  species,  authority,  and  common  name,  follow  the  nomenclature  of 
Hitchcock  and  Cronquist  (1973)  and  Hitchcock  et  al.(1955,  1969). 

Study  of  Bird  Colonies 


Location  of  colonies 

22.  An  initial  flight  over  the  proposed  studv  area  was  made  in 
late  April  to  verify  the  location  of  the  islands  and  their  use  by  colo- 
nial nesting  seabirds.  At  least  one  additional  flight  was  made  over  each 

12 


area  chosen  for  further  analysis  to  locate  islands  and  nesting  areas. 
Aircraft  altitude  during  general  reconnaissance  varied,  depending  on 
Island  and  colony  size,  but  was  typically  300  m.  Overflights  of  80  to 
150  m were  made  to  delineate  colony  boundaries  or  habitat  types. 
Chartered  Cessna  172  aircraft  were  used,  since  the  wing-over  fuselage 
design  allowed  better  visibility.  These  flights  were  generally  not 
useful  for  actual  censuslng  since  the  birds  occurred  in  such  low  numbers 
(less  than  2000).  Aerial  observation  was  most  helpful  in  verifying 
utilization  of  Islands  which  had  been  suggested  for  study  following 
a literature  search  and  contacts  with  knowledgeable  persons.  Black 
and  white  and  color  oblique  photographs  were  made  on  each  fliglit. 
Vertical  black  and  white  photographs  were  obtained  from  the  U.  S. 

Army  Engineers,  Portland  and  Seattle  Districts,  for  study  areas  with 
recent  coverage.  Vertical  pliotographs  for  Crays  Harbor  and  Wlllapa  Bay 
Islands  were  taken  especially  for  this  project.  Table  3 shows  the  dates 
that  population  estimates  and  nest  censuses  were  obtained  on  each 
island.  Islands  in  the  Columbia  River,  Baker  Bay,  and  Wlllapa  Bay  were 
censused  later  in  the  season  tlian  others  since  they  were  added  to  the 
study  only  when  It  was  learned  they  supported  breeding  colonies. 

Census  technique s 

23.  The  number  of  gulls  and  terns  nesting  on  each  island  was 
determined  in  several  ways,  depending  on  the  approximate  number  of  birds 
and  type  of  nesting  habitat.  Estimates  were  made  by  counting  individual 
nests,  representative  sampling  of  nesting  areas,  and  estimating  the 
number  of  adults  in  small  (10  to  50)  flocks  adjacent  to  nesting  areas. 
Variations  in  habitats  or  colonies  on  some  Islands  required  different 
census  techniques.  Where  different  methods  were  used,  they  are  described 
within  tile  discussion  of  results  for  each  Island.  Nests  were  counted  and 
noted  whether  empty,  with  eggs,  or  with  chicks.  Based  on  the  amount  of 
cover  obscuring  nests,  an  estimate  was  made  of  the  percentage  of 
undetected  nests. 

24.  During  the  first  visit  to  each  Island,  at  least  10  nests  in 
each  colony  were  marked  to  determine  nesting  phenology.  In  areas  with 
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Table  3 

Colonial  Nesting  Species  Population  Estimates 
and  Nest  Census  Schedule 


Area 


Island 


Date 


Mav* 

June* 

July* 

Auqust* 

1 1 1- 

1 1 t 

_ 

Ml. 

1 t 1 

Columbia  River 

Fisher 

• 

Ryan 

• 

Baker  Bay 

East  Sand 

GG 

Willapa  Bay 

Pine 

G 

Gunpowder 

B 

Gray's  Harbor 

Rennie 

NO  NESTING 

Moon 

NO  NESTING 

Sand 

• • T 

• 

G 

Goose 

• G G 

Whitcomb 

B 

B 

B 

Ouwamish  River 

Kellog 

NO  NESTING 

Port  Gardner  Bay 

Jetty 

B 

B 

Padilla  Bay 

Padilla 

G 

G 

* •:  Population  Estimate 
G:  Gull  Nest  Census 
T:  Tern  Nest  Census 
B:  Gull  and  Tern  Nest  Census 
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dense  vegetation,  nests  were  marked  with  a 1 to  1.5-m  stick  painted  Day- 
Glo  orange  on  one  end  and  placed  upright  in  the  ground  at  least  1 m from 
the  nest.  In  other  colonies,  white  plastic  tape  was  tied  to  vegetation 
or  driftwood  within  0.5  to  1.5  m of  the  nest.  Individually  marked  shells 
were  used  to  identify  tern  nests.  Information  was  recorded  pertaining  to 
existing  nest  use,  vegetation,  slope,  substrate,  and  distance  to 
adjacent  nests.  Additional  observations  were  recorded  concerning  the 
location  of  major  seabird  loafing  areas,  other  species  of  nesting  birds, 
signs  of  predation  or  human  disturbance,  and  interrelationships  between 
nesting  species. 

25.  Determination  of  the  heron  colony  populations  on  the  two 
study  Islands  in  the  Columbia  River  was  difficult  since  the  colonies 
were  not  discovered  until  early  July.  By  this  time,  dense  vegetation 
obscured  the  nests  and  made  accurate  bird  and  nest  counts  impossible. 

The  number  of  nests  was  determined  from  aerial  photographs  and  ground 
observation  during  site  visits,  and  by  comparison  with  earlier  counts 
made  by  U.S.  Fish  and  Wildlife  Service  personnel.  A determination  of 
nesting  phenology  and  success  of  these  colonies  was  not  possible. 
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PART  III:  RESULTS 


Columbia  River,  Fisher  Isl and 


Physical  characteristics 

26.  As  sliown  In  Figure  3,  Fisher  Island  is  located  97  km  above 
the  mouth  of  the  Columbia  River,  9 km  west  of  Longview,  Washington,  and 
approximately  200  m south  of  the  Washington  mainland.  The  greatest 
length  and  width  of  the  84-ha  island  are  1900  and  700  m,  respectively. 

27.  Tlie  island’s  interior  is  relatively  low  (less  than  10  m)  and 
flat;  however,  at  the  periphery  elevation  drops  2 m to  the  Columbia.  A 
long  slough  penetrates  from  the  northwest  and  northeast  towards  the 
center  of  the  Island.  Scattered  logs,  dead  branches,  and  driftwood 
within  the  Island  boundary  Indicate  that  periodic  flooding  occurs. 

28.  In  the  early  I900's,  a large  central  portion  of  Fislier  Island 
was  cleared  of  timber,  farmed,  and  grazed.  Records  from  the  U.  S.  Army 
Engineer  District,  Portland. show  no  history  of  dredged  material  influence 

on  the  Island  since  1939.  However,  beginning  In  1948,  Hump  Island,  directly 
to  the  south,  was  created  from  dredged  material  and  joined  to  Fisher  Island 
in  1973.  A sm.-ill  shallow  bay  adjacent  to  the  soutliern  margin  of  Fisher 
Island  has  resulted  from  this  activity. 

29.  The  soils  of  Fisher  Island  grade  from  an  organic  muck  along 
the  northern  perimeter  and  slough  channels  to  a predominantly  sandy  soil 
throughout  the  higher  upland  sites.  A heavy  annual  litter  Increment  has 
not  resulted  in  the  creation  of  any  substantial  organic  layer  since  the 
A horizon  only  ranged  from  0.1  to  2.5  cm. 

Habitat  descrip t ion 

30.  The  four  habitat  types  described  on  Fisher  Island  were  based 
primarily  on  periodic  Columbia  River  flooding  and  the  distribution  of 
vegetation  (Figure  4).  Two  types,  grass-herb  and  forest,  characterized 
by  the  dominant  stinging  nettle  (Urtlca  .d_lij.ici\)  and  black  cottonwood 
(Populus  t r Ichocarpa) , respectively,  covered  more  than  90  percent  of  the 
Island.  A narrow,  high  marsh  habitat  surrounded  the  Island  and  extended 
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inland  along  slough  channels  where  a riparian  shrub  habitat  several 
meters  wide  bridged  the  river  with  the  upland  forest.  Composition  and 
relative  density  of  vegetation  on  Fisher  Island  are  shown  in  Appendix  A, 
Table  Al. 

31.  High  marsh.  High  marsh  habitat  occurred  in  scattered  loca- 
tions surrounding  the  island  and  along  the  banks  of  internal  sloughs  and 
waterways.  It  was  characterized  by  a simple  plant  community  dominated  by 
Lyngby's  sedge  (Carex  lyngbyei),  although  it  also  contained  scattered 
clumps  of  touch-me-not  (Impatiens  noll-tangere) . 

32.  Grass-herb.  The  grass-herb  habitat  occupied  a large  clearing 
in  the  central  section  of  the  island.  It  was  characterized  by  several 
naturalized  perennial  plants  including  nettle,  black  raspberry  (Rubus 

I leucodermls) , introduced  rose  (Rosa  sp.),  and  common  thistle  (Clrsium 

arvense ) . Stinging  nettle  was  by  far  the  most  common  and  widely  distri- 
I buted  plant  in  the  herb  habitat.  Black  raspberry,  rose,  and  common 

thistle  occupied  dense  stands  near  the  northern  and  eastern  fringes  of 
the  clearing.  Tree  reproduction  was  minimal  within  the  clearing,  even 
below  a few  mature  trees  remaining  from  the  original  cutting. 

33.  Shrub.  A narrow  riparian  shrub  habitat  surrounded  the  island 
and  bordered  all  internal  waterways.  In  most  of  these  regions,  it  formed 
an  elevated  and  overhanging  5-to  10-m  wide  bank  of  dense  shrub  thickets 
which  gradually  graded  into  the  forest  habitat.  The  thickets  were  com- 
prised of  several  immature  willows  (Salix  sp. , laslandra,  and 
scoulerlana) , red  alder  (Alnus  rubra),  and  Pacific  dogwood  (Cornus 
nuttallil) . 

34.  Forest . A serai  forest  dominated  by  black  cottonwood  extended 

J over  most  of  the  Island.  Oregon  ash  (Fraxinus  latifolia)  and  Pacific 

dogwood  were  codominants  throughout  the  island. 

35.  The  understory  was  primarily  comprised  of  common  snowberry 
(Symphoricarpos  albus) , nettle,  and  black  raspberry.  These  species 
formed  an  almost  impenetrable  shrub  understory  1-to  1-1/2-m  tall.  Touch- 

, me-not  was  abundant  under  canopy  openings  and  near  wet  areas. 
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Colonial  nesting  species 

36.  A colony  of  great  blue  herons  (Ardea  herodlas)  has  reportedly 
nested  on  this  Island  for  some  time,  but  was  first  visited  by  trained 
biologists  In  March  and  April  1977  (personal  communication,  15  June 
1977,  Susan  Saul,  Public  Use  Specialist,  U.S.  Fish  and  Wildlife  Service, 
Longview,  Washington).  The  first  visit  of  this  study  occurred  7 July 
1977,  near  the  peak  fledging  period.  As  shown  In  Figure  5,  the  colony 
was  located  In  the  center  of  the  eastern  half  of  the  Island  and  occupied 
an  area  of  less  than  1 ha. 

37.  The  primary  nesting  area  was  In  the  tallest  black  cottonwood 
trees  (25  to  32  m)  on  the  Island,  adjacent  to  a small  clearing.  Access 
to  the  area  was  extremely  difficult  due  to  the  dense  shrub  and  herb 

t understory.  Dense  growths  of  stinging  nettle  and  common  snowberry  beneath 

the  colony  also  hampered  observation  of  the  nests. 

38.  During  the  first  visit,  140  nests  in  51  trees  were  counted. 
Many  nests  were  still  occupied  by  adults  with  chicks.  Although  two- 
thirds  of  the  trees  held  one  or  two  nests,  three  of  the  tallest  (esti- 
mated at  more  than  30  m)  trees  held  nine  nests  each. 

39.  Since  the  initial  site  visit  occurred  late  in  the  season  and 
the  dense  vegetation  prevented  accurate  observation,  it  was  not  possible 
to  determine  the  number  of  chicks  fledged  and  gauge  the  productivity  of 
this  colony.  Only  three  dead  young  were  observed  on  the  ground.  Several 
adults  and  a few  young  were  observed  in  the  shallows  around  the  perimeter 
of  the  Island.  By  the  time  of  the  second  visit  in  September  all  chicks 
had  fledged  and  the  nests  were  deserted.  A red-tailed  hawk  (Buteo 
jamalcensls)  was  heard  and  observed  over  the  colony  during  both  visits. 

Vegetation  at  the  colony 

40.  The  vegetation  of  the  Fisher  Island  heronry  was  typical  of 
the  plant  communities  of  other  heron  colonies  studied  in  the  Pacific 
Northwest  (McMahon  et  al. 1974).  The  vegetation  characteristics  included 
an  overstory  of  large  nesting  trees  with  an  understory  of  dense  shrub- 
bery (Figures  6 and  7).  In  this  colony,  the  dominant  tree  was  black 
cottonwood.  Intermediate  and  suppressed  trees  included  red  alder,  Oregon 
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ash,  and  Pacific  dogwood.  Table  A summarizes  tree  species  characteristics 
for  black  cottonwood,  Oregon  ash,  and  red  alder.  In  each  transect,  black 
cottonwood  accounted  for  more  than  50  percent  of  the  trees.  Its  average 
diameter  (at  breast  height)  was  0.59  m,  coinciding  with  a mean  height  of 
approximately  29  m.  Exceptionally  large  trees  were  measured  at  1 m 
diameter  breast  height  and  had  an  estimated  height  of  32  m. 

Al.  The  shrubs  and  herbs  in  the  understory  were  a mixture  of 
native  and  introduced  species  (Table  5).  Native  red  elder  (Sambucus 
racemosa)  and  common  snowberry  accounted  for  a total  of  12.8  percent  of 
the  understory  cover  and  were  observed  in  one^flfth  of  the  quadrats, 
wliereas  the  Introduced  black  raspberry  exhibited  1.7-percent  cover;ige, 
but  nevertheless  occurred  in  A8  percent  of  all  plots. 

A2.  Perhaps  the  most  significant  understory  plant  within  the 
Fisher  Island  heron  colony  was  stinging  nettle,  an  introduced  herbaceous 
species.  In  July,  this  species  accounted  for  only  7.2  percent  of  the 
understory  cover;  however,  it  was  observed  in  78  percent  of  the  quadrats. 
This  offensive  perennial  plant  was  estimated  to  have  156,000  stems  per 
ha  and  accounted  for  89  percent  of  all  understory  stems.  Common  snow- 
berry,  the  species  with  the  second  most  numerous  stems,  had  a total  of 
1A,000  stems  per  hectare  and  accounted  for  only  8 percent  of  total 
stems.  Frequency  of  occurrence,  number  of  stems  per  plant  and  plot,  and 
average  height  of  all  herb,  shrub,  and  young  tree  species  are  listed  in 
Table  6. 

A3.  Lichens,  mosses,  and  ferns  were  commonly  found  growing  in  the 
fissures  of  the  bark  of  live  cottonwood,  ash,  and  alder  trees  and  on 
dead  and  decomposing  logs  and  stumps  of  these  species  so  prevalent 
throughout  the  understory.  The  most  conspicuous  mosses  were  stair  step 
(Hylocomium  splendens),  feather  (Eurhynchium  oreganum) , little  shaggy 
(Rhytidiadelphus  loreus),  and  juniper  haircap  (Polytrlchum  juniperimim) . 
Licorice  fern  (Polypodium  vulgare)  frequently  was  observed  growing  on 
moss-covered  tree  trunks  and  rocks. 
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Table  4 

Tree  Characteristics  of  the  Fisher  Island  Heronrv 


Diameter* 

\ cm 

Height 

, m 

No.  of  Nests 

Number 
of  Trees 

Species 

Mean 

Max. 

Moan 

Max. 

Min.  Max.  Av. 

Samp] ed 

Black  cottonwood 

59. A 

100 

30.0 

32 

0 7 3.  1 

8 

Oregon  asli 

18.2 

30 

13.0 

16 

A 

Red  alder 

22.7 

30 

18.0 

30 

3 

* At  breast  height 


Table  5 

Croujid  Co_ver_of  jQie  Fisher  Ijiland  Ht^onrv 

" 7 -----  - - 

(from  0.5m“  Plots) 


Life  Form 

Spec les 

Importance 

Value 

IVrcent 

Mean 

Cover 

Ran^e 

Percei 

Fret^iiei 

Herbs 

Stinging  nettle 

200 

7.2 

0- 

30 

78 

Shrubs 

Red  elder 

83 

8.5 

0- 

80 

22 

Common  snowberry 

51 

A.  3 

0- 

80 

19 

Black  raspberry 

66 

1.7 

0- 

10 

A8 

Other 

Leaf  litter 

— 

70.5 

0- 

100 

93 

Logs  and  twigs 

— 

15.6 

0- 

100 

70 

Table  b 


Understory  Vegetation  of  the  Fisher  Island  Heronry 

2 - — - 
(from  Ibm*'  Plots) 


Life  Form 

Species 

Fre- 

quency 

Percent 
of  Total 
Life  Form 

Steals/ 

m*” 

Stems/ 

Plant 

Average 

Height 

(m) 

Herbs 

Stinging  nettle 

100 

100 

15.62 

1.5 

— 

Shrubs 

Common  snowberry 

88 

80 

1.35 

3.8 

2.5 

Red  elder 

75 

8 

0.  15 

2.8 

1.7 

Black  raspberry 

38 

7 

0.  14 

2.0 

2.0 

Rose 

13 

5 

0.  13 

9.0 

2.0 

Trees 

Oregon  ash 

38 

29 

0.02 

— 

— 

Pacific  dogwood 

25 

57 

0.04 

1.7 

— 

Red  alder 

13 

14 

0.01 

I Discussion 


/ . AA.  Wlien  the  Fisher  Island  colony  was  visited  in  April  1977,  l’,S, 

Fisli  and  Wildlife  Service  and  Washington  State  Came  Department  personnel 
estimated  300  to  350  total  nests  in  the  colony  (personal  communication, 

15  June  1977,  Susan  Saul,  Public  Use  Specialist,  U.S.  Fish  and  Wildlife 
* Service,  Longview,  Washington).  Based  on  photographs  taken  during  this 

i visit,  the  absence  of  upper-story  vegetation  greatly  enhanced  the  relia- 

bility of  their  field  observations.  The  count  in  this  study  (lAO  nostsl, 
taken  through  dense  foliage,  was  probably  low,  perhaps  by  as  much  as  100 
percent.  A 300-nest  colony  would  imiko  this  one  of  the  largest  in 
Washington. 

45.  Previous  studies  of  a 175-nest  heronry  on  Karlson  Island 

I (Werschkul  et  al. 1977)  at  River  Mile  26  in  the  Columbia  showed  that 

[ arrival  time  was  in  early  February,  and  hatching  activity  peaked  in  mld- 

! April  and  was  completed  by  the  end  of  May.  This  implies  that  most  birds 

had  arrived  by  mid-February  and  that  fledging  occurred  In  early  July.  Of 
the  nests,  92  percent  were  active  and  a mean  of  2.7  birds  were  fledged 
I per  successful  nest.  However,  reproductive  success  of  the  great  blue 

heron  varies  widely.  Other  studies  on  the  west  coast  liave  reported  a 
fledging  success  rate  of  1.9  to  2.3  (Pratt  l‘>7  2)  and  2.61  (Hennv  and 
Bethers  1971). 

46.  Werschkul  et  al.  (1977)  also  reported  that  12  ei'h'nies  stinlied, 
Karlson  Island  was  the  largest,  had  the  earliest  arrival  dale,  and  liad  the 
greatest  fledging  success.  Whetlier  the  success  of  this  colony  was  due  to 
adequate  food  sources,  the  Lick  of  huiiuin  disturbance,  or  si'nie 

other  factor,  it  appeared  that  Fisher  Island  also  exhibited  lliese  .it  tri- 
butes and  it  is  expected  that  productivity  of  this  colony  was  verv  high. 

I If  it  is  assumed  that  300  nests  existeil,  90  percent  were  .ictlve  and 

fledging  success  was  2.5  birds  per  successful  nest,  the  Kislier  Island 
colony  would  have  produced  approximately  770  young. 

47.  Dredged  material  has  not  been  deposited  on  this  island,  .it 
least  since  1930,  and  the  colony  is  relatively  insulated  from  hum.in  dis- 
turbance due  to  limited  accesslb i 1 i t v and  lack  of  knowledge  concerning 
its  location.  Recently,  however,  dredged  material  was  deposited  to  the 
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south,  forming  a long  "hook"  (Hump  Island)  connected  to  Klsher  Island. 

A recent  study  of  other  western  Oregon  heron  colonies  showed  that  the 
number  of  active  nests  In  a colony  was  related  to  the  average  tree 
height  within  tlie  colony  and  the  size  of  the  nearest  estuary  (Werschkul  et  al 
1977).  Althougli  the  Columbia  estuary  provides  considerable  feeding  and 
resting  areas  for  herons,  the  decrease  In  nearby  habitat  represented  by 
dredged  material  deposition  northward  to  Klsher  Island  could  reduce  food 
resources  for  this  colony  and  thus  decrease  colony  membership. 

48.  The  bay  between  Hump  Island  and  Klsher  Island  was  also  used 
as  a moorage  area  for  log  rafts  which  were  used  as  resting  areas  by 
herons  and  other  species  of  birds.  Loss  of  these  rafts  on  tlie  south  side 
of  the  Island  would  probably  result  In  heavier  use  of  north  channel 
rafts.  This  channel  receives  heavier  traffic  and  birds  lieri'  would  he 
subject  to  more  human  disturbance. 

49.  The  large  sandy  beach  of  Hump  Island  has  been  attractive  for 
recreational  use.  It  Is  expected  that  Increased  recreational  use  of  this 
spit  would  result  In  more  numerous  human  Incursions  into  forest  and 
grass-herb  habitat  near  the  colony.  This  could  result  In  the  abandonment 
of  this  nesting  site  due  to  excessive  disturbance. 

50.  Many  adequate  nesting  sites  for  this  species  are  located  In 
the  Columbia  Basin  and  numerous  colonies  have  been  Identified.  It  Is 
suggested  that  additional  studies  be  undertaken  to  determine  the  relative 
value  of  this  colony  before  steps  are  taken  wiilch  would  enhance  or 
degrade  the  existing  habitat. 


Columbia  River,  Rvan  Island 


P h vs  leal  character  1st Ics 

51.  Ryan  Island  Is  located  at  River  Mile  38  In  the  Columbia  River 
near  Cathlamet,  Washington  (Figure  3).  The  78-ha  Island  is  approximately 
2 km  long  and  0.5  km  wide.  In  the  northwest,  the  Island  gradually  gr.ides 
from  river  level  to  a low  marsh  and  high  marsh  region  0.5  to  1 m above 
the  water.  An  Increase  of  an  additional  1 to  2 m In  helglu  occurs 
between  high  marsh  and  adjacent  shrub  and  forest  zones. 
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52.  The  northern  marshes  of  the  Island  are  frequently  Inundated, 
whereas  the  higher  shrub  and  tree  cover  in  the  south  is  only  flooded 
during  extremely  high  water.  A perched  water  table  within  centimeters  of 
the  soil  surface  exists  below  the  island.  From  a major  slough  in  the 
north,  surface  water  is  able  to  penetrate  the  interior  and  thus  flood 
even  the  highest  ground.  A dense  understory  of  horizontal  stems,  with 
their  numerous  branches  and  shoots  growing  vertically  toward  the  canopy, 
forms  a dense  almost  impenetrable  environment. 

53.  The  soils  of  Ryan  Island  are  variable.  Under  densely  vege- 
tated and  highly  productive  marsh  vegetation,  soils  exhibiting  an  organic 
layer  have  developed,  whereas  under  shrub  and  tree  canopies  sandy  silts 
still  dominate.  Apparently,  leaves  of  deciduous  shrubs  and  trees  are 
washed  from  the  soil  surface  before  they  are  adequately  decomposed  to 
become  an  integral  part  of  the  soil,  thus  contributing  little  to  soil 
formation. 

Habitat  description 

54.  Of  the  four  habitat  types  distinguished  on  this  Island,  the 
forest  and  riparian  shrub  types  were  clearly  distinguishable  from  I'Oth 
low  and  high  marsh  types  (Figure  8).  However,  the  gradation  from  high 
marsh  to  low  marsh  was  subtle,  especially  within  the  northwestern  slough 
area.  Composition  and  relative  density  for  the  four  habitat  types  on 
Ryan  Island  are  shown  in  Appendix  A,  Table  A2. 

55.  Low/high  marsh.  An  extensive  nuirsii  habitat  covered  the 
northwestern  one-third  of  the  Island.  Although  no  special  effort  was 
made  to  characterize  the  vegetation  of  this  area,  some  species  were 
noted  during  visits  to  the  heron  colony.  In  addition,  species  composi- 
tion was  probably  similar  to  that  found  in  marshlands  of  other  Columbia 
River  islands.  The  high  marsh  apparently  was  dominated  by  l.vngby's 
sedge;  however,  uniform  stands  of  cattail  (Typha  latifol ial  also  were 
abundant.  Scattered  throughout  the  sedge  and  cattail  were  stands  of 
yellow  flag  (Iris  pseudacorus)  and  white  bog-orchid  (Habena_ria  djlatata). 
The  low  marsh  probably  also  was  dominated  by  l.vngby's  sedge. 
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56.  Shrub.  A shrub  community  formed  a transition  habitat  type 
between  marsh,  inland  slough,  and  river  environments  and  interior  for- 
ests. Comprised  primarily  of  immature  willow,  red  alder.  Pacific  dogwood, 
and  other  riparian  species,  this  habitat  type  formed  a dense  vegetation 
zone  that  protected  the  uplands  from  river  currents  and  floods.  Physical 
damage  from  floating  logs  and  other  debris  was  minimized. 

57.  Forest . Structurally,  the  serai  forest  community  of  Ryan 
Island  was  similar  to  that  of  Fisher  Island.  The  forest  was  dominated  by 
black  cottonwood,  although  mature  Sitka  spruce  (Picea  sitchensis) 
occasionally  was  present.  Common  smaller  trees  and  most  saplings  included 
willow,  dogwood,  and  alder.  A thick  shrub  understory  was  dominated  by 
salmonberry  (Rubus  spectabilis) , black  raspberry,  and  common  snowberry. 
Exceptionally  wet  areas  were  dominated  by  patches  of  skunk  cabbage 
(Lysichitum  amer icanum) , Pacific  water  parsley  (Oenanthe  sarmentosa) , 
and  touch-me-not. 

Colonial  resting  species 

58.  Extremely  dense  undergrowth  blocked  access  to  the  colony, 
which  was  located  near  the  center  of  the  island  in  the  tallest  trees  of 
the  forest  habitat.  All  the  nesting  trees  comprised  an  area  of  approxi- 
mately 0.6  ha,  although  the  tallest  trees  in  the  northwest  corner  of  the 
colony  received  heaviest  nesting  pressure  (Figure  9).  Only  one  adult  was 
observed  along  the  south  shore  of  the  island.  While  the  colony  was 
observed  from  the  ground,  very  few  young  were  seen  in  nests,  although 
calls  were  heard  from  the  marshy  area  to  the  north. 

59.  During  the  first  visit  in  early  July  50  nests  in  16  trees 
were  observed,  although  nest  visibility  was  poor,  as  on  Fisher  Island. 
Only  black  cottonwood  trees  contained  nests;  approximately  one- half  of 
the  trees  held  1 or  2 nests,  while  one  tree  held  10.  Two  nests  were 
found  on  the  ground  and  no  dead  young  were  observed.  Since  the  site  was 
first  visited  late  in  the  season,  it  was  not  possible  to  determine  the 
status  of  nesting  pairs,  although  some  young  were  still  in  the  nests.  By 
the  time  of  the  second  visit  in  September  the  nests  were  deserted. 


Vegetation  at  the  colony 

60.  The  vegetation  of  the  Ryan  Island  heron  colony  was  similar  in 
appearance  to  that  shown  in  Figures  5 and  6.  Although  black  cottonwood, 
red  alder,  Oregon  ash,  and  Sitka  spruce  were  found  within  the  colony, 
cottonwood  was  ecologically  dominant  (Table  7).  This  species  was  taller 
(33  m average)  and  wider  at  0.51~m  breast  height  than  the  other  three 
species.  Alder,  although  equally  common,  was  a subordinate  and  signifi- 
cantly smaller  (16-m  height  and  0.27-m  breast  height).  Both  ash  and 
spruce  rarely  occurred  in  the  forest  canopy. 

Table  7 

Tree  Characteristics  of  the 


Ryan  Island  Heronry 

Species 

Diameter,  cm 
Mean  Max 

Height 

Mean 

, m 

Max 

Number 
of  Trees 

Black  cottonwood 

50.9 

120 

33.0 

40 

11 

Red  alder 

27.0 

40 

16.0 

25 

10 

Oregon  ash 

22,0 

30 

20,0 

20 

2 

Sitka  spruce 

— 

30 

— 

15 

1 

61.  In  order  of  decreasing  frequency  of  occurrence,  the  following 
species  were  also  found  in  the  herbaceous  layer:  touch-me-not,  8 percent; 
Pacific  water  parsley,  6 percent;  cattail,  3 percent;  rose,  3 percent; 
and  aster,  3 percent  (Table  8).  Nevertheless,  dead  organic  matter  covered 
much  of  the  forest  floor.  Leaf  litter  and  dead  logs  and  twigs  each 
accounted  for  27  percent  cover  and  ranged  from  zero  to  at  least  80 
percent.  Bare  ground,  on  the  other  hand,  occurred  in  only  3 percent  of 
the  plots  and  at  most  accounted  for  only  5 percent  of  any  sample  plot. 

62.  As  shown  in  Table  9,  the  understory  was  a mixture  of  several 

herbs  and  shrubs  with  an  occasional  young  tree.  Salmonberry  was  by  far 

the  most  abundant  understory  species;  it  accounted  for  33  percent  of  the 

2 

cover  and  occurred  in  81  percent  of  the  0.5~m  plots  (Table  8)  and  in 

2 

100  percent  of  the  16-m  plots  (Table  9).  Black  raspberry  and  common 
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Table  9 

Unclerstory  Vegetation  of  the  Ryan  Island  H e r o ru'^' 

2 

(from  16m  _111  ot_s 


Life  Form 

Spec  ies 

Fre- 

quency 

Percent 
of  Total 
Life  Form 

Steeds/ 

m"" 

Stems/ 

Plant 

Height 

(m) 

Ferns 

Sword  fern 

11 

100.0 

0.01 

1.0 

0.5 

Slirubs 

Salmonberry 

100 

72.3 

2.56 

A.O 

2 , 2 

Black  raspberry 

56 

9.3 

0.33 

2.0 

4.0 

Common  snowberry 

33 

18.  1 

0.6A 

3.0 

2.0 

Rose 

11 

0.3 

0.01 

— 

— 

Trees 

Facific  dogwood 

22 

81.8 

0.27 

— 

— 

Vine  maple 

11 

6.0 

0.02 

— 

— 

Hawthorn 

11 

6.0 

0.02 

— 

" 

Cascara 

11 

3.0 

0.01 

— 

— 

Sitka  spruce 

11 

3.8 

0.01 

— — 
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snowberry  accounted  for  5.3  and  3.5  percent  cover,  respectively,  but 

2 

were  scattered,  appearing  in  only  approximately  20  percent  of  the  0.5-m 

plots.  A count  of  2.6  salmonberry,  0.3  raspberry,  and  0.6  snowberry 
2 

plants  per  m indicates  the  aensity  of  the  understory  of  these  shrub 

2 

species.  Combined  with  0.27  dogwood  stems  per  m , the  majority  of  under- 

2 

story  species  equals  3.8  stems  per  m (Table  9). 

Discussion 

63.  Ryan  Island  was  first  considered  for  this  study  following 
information  that  nests  had  been  sighted  earlier  (personal  communication, 

15  May  1977,  Robert  Watson,  Refuge  Manager,  Lower  Columbia  River,  U.S. 
Fish  and  Wildlife  Service,  Longview,  Washington;  personal  communication, 

16  May  1977,  Scott  English,  Wildlife  Biologist,  U.S.  Fish  and  Wildlife 
Service,  Portland,  Oregon).  Numerous  other  islands  along  the  Columbia 
River  also  were  reportedly  used  by  nesting  herons.  An  extensive  aerial 
search  from  River  Mile  32  to  60  revealed  heronries  only  on  Ryan  and 
Fisher  Islands.  The  number  of  nests  observed  on  Ryan  Island  during  this 
study  greatly  exceeded  the  number  previously  reported.  This  illustrates 
that  systematic  observations  using  reliable  techniques  are  required  to 
determine  the  location  and  general  characteristics  of  all  Columbia  River 
colonies  before  any  definitive  research  can  be  undertaken  on  individual 
colonies . 

64.  It  must  be  assumed,  due  to  the  dense  foliage,  that  the  count 
of  50  nests  during  this  study  substantially  underestimated  the  actual 
number  of  nests  in  the  colony.  Given  the  information  available  for  the 
Fisher  Island  colony  described  previously,  the  true  number  of  nests 
could  approach  100  on  Ryan  Island.  It  is  expected  that  this  colony  was 
at  least  as  productive  as  that  described  on  Karlson  Island  by  l-JerschRul 
(1977),  since  it  was  as  remote  and  near  an  adequate  food  supply.  Given 
these  parameters,  it  is  possible  that  total  production  of  fledged  young 
could  have  approached  250. 

65.  U.S.  Army  Engineer,  Portland  District,  records  indicated  no 
history  of  dredged  material  disposal  on  the  island.  The  colony  appeared 
to  be  fairly  productive  and  additional  nest  trees  were  available  for 
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colony  expansion  if  inaccessibility  and  an  adequate  food  supply  are 
maintained. 


Baker  Bay,  East  Sand  Island 
Physical  characteristics 

66.  As  shown  in  Figure  10,  East  Sand  Island  is  located  near  the 
mouth  of  the  Columbia  River.  Although  closer  to  the  Washington  shore. 

East  and  West  Sand  Islands  are  actually  within  the  State  of  Oregon, 
since  the  state  boundaries  were  established  along  the  Columbia  River 
navigation  channel,  which  once  passed  north  of  the  islands.  The  two 
islands  were  originally  joined,  but  were  separated  by  a storm  in  1932. 
Various  attempts  were  made  to  rejoin  the  islands  to  prevent  further 
channel  migration  and  erosion.  In  19A3,  another  storm  breached  the 
island.  In  1950  stone  fill  was  placed  on  the  western  end  of  East 
Sand  Island  to  prevent  loss  of  the  existing  groin  and  the  island.  The 
groins  extending  from  the  island  are  now  maintained  to  prevent  northerly 
shifts  of  the  deep  water  channel  of  the  Columbia  River. 

67.  The  island  is  uninhabited,  but  was  used  extensively  as  a 
shore  base  for  the  Columbia  salmon  fishery  in  the  early  1900' s.  The 
ruins  of  rail  beds  and  several  structures  still  exist.  Waterfowl  hunting 
occurs  in  the  fall,  and  several  navigational  aids  on  the  island  are 
maintained  by  the  Coast  Guard.  Human  recreational  use  is  believed  to  be 
very  low,  due  to  the  difficulty  of  beaching  small  craft  on  the  exposed 
coast  and  the  large  expanse  of  tidal  flats  which  must  be  crossed  on  the 
sheltered  coast. 

68.  The  south  shore  is  directly  exposed  to  the  currents  of  the 
Columbia  River  and  is  subjected  to  the  wind,  weather,  waves,  and  tides 

of  the  Pacific  Ocean.  A typical  coastal  sand  beach  has  become  established 
along  the  shore  except  where  stone  rubble  has  been  placed  for  stabiliza- 
tion, The  elevation  of  the  north  shore  decreases  gradually  to  the  inter- 
tidal sand  flats  typical  of  many  estuarine  islands  in  the  Northwest.  The 
shallow  waters  of  Baker  Bay  (about  1.5-m  at  mllw)  reduce  the  effects  of 
tidal  currents  and  wind  waves  on  this  coast. 
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FIG.10  BAKER  BAY  STUDY  AREA 


69.  In  1977,  the  island  was  approximately  1800  m long,  265  m wide 
at  its  narrowest  point,  and  covered  4A  ha.  The  broadened  eastern  and 
western  ends  were  somewhat  isolated  since  they  were  separated  by  a long, 
narrow  central  section.  The  major  habitats  occurred  witliin  the  enlarged 
ends  of  the  island,  while  tlie  central  section  was  characterized  by 
grassland  and  intertidal  marsli. 

70.  The  highest  point  on  the  island  was  the  apex  of  the  ridge 
along  the  southwest  margin  of  tlie  island  which  extended  into  Baker  Bay 
as  a jetty.  The  elevation  increased  rapidly  on  the  west  side,  the  dis- 
tance between  mhliw  and  the  ridge  varying  between  approximately  3 and  10 
m.  Inland,  with  the  exception  of  a second  lower  and  shorter  driftwood 
hummock  ridge  that  paralleled  the  rock  ridge,  the  topography  gradually 
sloped  toward  the  nortli.  Rolling  terrain  extended  to  the  sand  flats  on 
the  north  side  of  the  island.  Within  this  lowland  region,  tides  and 
local  ponding  influenced  colonizing  vegetation. 

71.  Soils  of  tt>e  beach,  dunes,  and  most  of  tlie  exposed  terres- 
trial habitats  were  pure  sand,  whereas  soils  of  the  terrestrial  pro- 
tected sites,  although  underlain  by  sand,  contained  a litter  layer  and 
an  organic-sand  mixture  of  variable  depth.  Soil  of  the  lowland  marsli 
habitats  varied  with  the  topography,  although  organic  silts  and  sands 
were  major  components. 

Habitat  description 

72.  Eleven  habitat  types  within  the  intertidal  and  upland  portions 
of  the  island  were  differentiated  (Figure  11).  These  habitats  were 
characterized  by  varying  combinations  of  topography,  exposure,  and  human 
intervention  which  have  Influenced  the  growth  of  vegetation  communities. 
These  habitats  are  discussed  in  the  following  paragraphs  with  regard  to 
their  vegetative  associations  and  their  use  by  seabirds,  ('omposition  and 
relative  density  of  observed  vegetation  in  each  habitat  type  are  shown 

in  Appendix  A,  Table  A3. 

73.  Beach.  Beach  habitat  was  primarily  located  along  the  southern 
shore,  with  scattered  smaller  areas  of  accretion  occurring  along  the 
northwestern  shore.  Plant  communities  in  this  habitat  were  low  both  in 
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species  diversity  and  number.  Salt  spray,  soil  porosity  and  temperature 
extremes  curtail  colonization  by  plants  which  cannot  tolerate  these 
hardships.  Existing  plants  were  ephemeral  because  of  daily  and  seasonal 
inundation,  although  a few  species  have  become  successfully  established 
in  saltspray  zones  and  on  periodically  flooded  and  shifting  sands. 
Foremost  among  these  were  American  dunegrass  (Elymus  mollis) , American 
searocket  (Cakile  edentula) , and  yellow  abronia  (Abronia  latifolia) . 

74.  Stone  rubble.  The  stone  rubble  habitat  was  created  to 
arrest  island  erosion  and  migration.  It  formed  a narrow  band  approxi- 
mately 10  m wide  that  extended  along  the  northern  margin  of  the  Island 
and  along  both  flanks  of  the  jetty.  This  habitat  was  covered  by  daily 
tides  and  was  subjected  to  intensive  wave  action.  No  soil  was  observed, 
nor  was  there  any  sign  of  rooted  vegetation.  The  rocks  did,  however, 
contain  substantial  quantities  of  drying  and  rotting  drift  line  vegeta- 
tion including  eelgrass  (Zostera  marina),  sea  lettuce  (Diva  lactuca) , 
and  other  marine  algae. 

75.  Sand  flats.  During  low  tides,  extensive  sand  flats  were 
exposed  in  sneltered  locations  surrounding  the  island.  Floating  aquatic 
vegetation  and  detritus  were  abundant.  The  largest  flat  was  a shallow 
underwater  extension  of  the  island's  west  margin.  Occasionally,  this 
flat  became  completely  exposed,  which  provided  food  for  wading  birds  and 
shorebirds.  In  general,  this  flat  received  heavy  use  during  good  weather. 
The  smaller  and  more  protected  flats  within  the  northwest  projection  and 
the  northeast  jetty  provided  more  shelter  and  were  more  heavily  used  by 
birds  during  inclement  weather  and  rough  seas. 

76.  Storm  tide  plain.  On  the  southeastern  and  southwestern  sec- 
tions of  the  island,  storm  tides  had  deposited  driftwood  far  up  on  the 
beach  so  that  it  no  longer  was  subjected  to  tidal  influence  and  had  been 
stable  long  enough  to  allow  sand  accretion.  On  this  plain,  widely  scat- 
tered driftwood  provided  a protected  microhabitat  and  enough  stability 
for  the  successful  colonization  of  dunegrass  and  searocket.  This  in  turn 
provided  stability  for  other  successional  species. 

77.  Dune.  Dune  habitat  was  observed  along  the  east  and  west  ends 
of  the  Island  and  existed  as  a narrow  but  distinctive  dunegrass-covered 
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coastal  ridge  between  beach  and  grass-herb  habitats.  The  stabilized 
dune,  with  its  dense  dunegrass  community,  significantly  protected  the 
adjacent  grass-herb  habitat  from  wind  and  saltspray.  Although  dunegrass 
was  the  most  abundant  species,  red  fescue  (Festuca  rubra),  beach  pea 
(Lathyrus  japonicus),  and  searocket  were  also  important  components  of 
this  habitat. 

78.  Driftwood  hummock.  The  driftwood  hummock  habitat  was  one  of 
the  ecologically  most  important  habitats  on  the  island.  Extending  as  two 
10-to  20-m  parallel  bands  along  the  length  of  the  western  arm,  the 
hummock  configuration  provided  stability  and  diversity  for  a wide  range 
of  physical  and  biological  processes.  Protected  from  wind  and  erosion, 
sand  and  organic  matter  lodged  between  adjacent  and  overlapping  logs 
accumulate  and  form  soil.  Within  these  protected  locations  occurred  the 
herbs  yarrow  (Achillea  millefolium) , dune  tansy  (Tanacetum  douglasi) , 
and  California  f igwort  (Scrophularia  californica) , and  the  shrubs  Scotch 
broom  (Cytisus  scoparius)  and  coast  red  elder  (Sambucus  racemosa  var. 
arborescens) . Numerous  other  species  successfully  colonized  hummocks; 
however,  species  distribution  within  hummocks  appeared  fortuitous.  Some 
vertical  stratification  of  vegetation  may  have  occurred  with  shrubs 
colonizing  higher  and  leeward  hummock  localities,  but  this  observation 
was  not  rigorously  tested. 

79.  Grass-herb.  The  grass-herb  community  covered  most  of  the 
level  uplands  that  extended  from  the  eastern  to  western  margins  of  the 
island.  This  vegetatively  uniform  habitat  was  comprised  primarily  of 
perennial  grasses,  including  red  fescue,  tufted  hairgrass  (Deschampsla 
cespltosa) , creeping  bentgrass  (Agrostis  alba) , and  a species  of  blue- 
grass  (Poa  sp.).  A wide  variety  of  herbs  were  scattered  throughout  this 
region,  but  only  sandmat  (Cardionema  ramoissima)  was  of  any  composi- 
tional significance. 

80.  Grass-herb  driftwood.  Within  the  grass-herb  zone  were  areas 
of  scattered  driftwood  logs  abundant  enough  to  be  of  significant  impor- 
tance to  gull  nesting.  Plant  species  similar  to  those  found  in  the 
grass-herb  habitat  were  present. 


47 


81.  Forest . The  forest  habitat  existed  as  scattered  clumps  of 
Sitka  spruce  on  the  western  highlands  of  the  island.  Trees  averaged  10  ra 
in  height  and  were  estimated  to  be  50  years  old.  Smaller  younger  spruce 
occurred  near  the  periphery  of  mature  tree  clumps,  suggesting  that  some 
regeneration  had  occurred.  The  understory  of  this  habitat  type  was  a 
mixture  of  perennial  grasses,  the  most  common  being  fescue.  A few 
perennial  herbs  were  scattered  throughout  the  site,  but  were  not  a 
significant  component  of  this  habitat. 

82.  Jetty.  The  jetty  was  an  important  man-made  habitat  since  it 
protected  the  vulnerable  shoreline  from  wave  and  wind  action  and  provided 
a unique  habitat  for  breeding  gulls.  The  jetty  was  characterized  by  the 
presence  of  two  plant  species,  giant  vetch  (Vicia  glganteum)  and  figwort. 
Other  rooted  vegetation  was  absent,  although  dead  and  decomposing  vegeta- 
tion remained  from  winter  storms. 

83.  Low  marsh.  Low  marsh  habitat  extended  along  the  entire 
northern  perimeter  of  the  island.  It  was  a vegetatively  simple  habitat 
influenced  by  daily  tidal  fluctuations.  In  the  northeast,  it  covered  a 
large  portion  of  the  island,  almost  separating  the  eastern  tip  from  the 
western  uplands.  The  marsh  appeared  to  be  colonizing  shallow  areas  of 
the  bay  where  sand  and  silt  had  accreted.  The  eastern  section  of  the 
island  contained  the  greatest  area  of  marsh,  which  decreased  to  the 
west.  Vegetation  of  this  region  consisted  primarily  of  circular  clumps 

of  arrowgrass  (Trlglochin  maritima)  and  pickleweed  (Salicornia  vi rginica)^ 
characteristic  of  low  marshes  throughout  Pacific  Northwest  estuaries.  A 
second  but  smaller  low  marsh  habitat  was  located  in  the  island's  north- 
west section.  This  marsh  was  less  frequently  submerged  than  the  other 
and  was  comprised  primarily  of  Lyngby's  sedge  and  Pacific  silverweed 
(Potentilla  pacif ica) . 

84.  Summary.  Eleven  habitat  types  within  the  intertidal  and 
upland  portions  of  the  island  were  differentiated.  Low  marsh,  beach,  and 
grass-herb  were  the  three  most  extensive  habitat  types.  Althovigh  the 
driftwood  hummock  habitat  was  well-defined  just  inland  of  the  exposed 
coasts,  hummocks  to  the  north  were  widely  dispersed  throughout  low  marsh 
and  grass-herb  communities.  Driftwood  was  scattered  throughout  the 
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western  portion  of  the  island  and  did  not  form  a clearly  defined  habitat, 
although  it  collectively  was  an  important  component  of  sheltered  sites. 

Colonial  nesting  species 

85.  Nesting  areas  for  colonial  seabirds  were  identified  as  shown 
in  Figure  12.  The  only  species  of  seabird  observed  to  nest  on  this 
island  was  the  western/glaucous-winged  hybrid  gull  (Larus  occidental  is/ 

J^.  glaucescens) , which  in  this  area  appeared  to  exhibit  more  morphologi- 
cal traits  of  the  western  gull  than  of  the  glaucous-winged  gull.  Various 
gradations  of  the  hybrids,  ranging  from  the  slightly  gray  mantle  of  the 
glaucous-winged  gull  to  the  totally  dark  back  of  the  almost  pure  western 
gull,  nested  throughout  the  colony. 

86.  The  colony  was  first  visited  21  June,  too  late  in  the  season 
to  accurately  establish  pairing,  egg-laying,  and  ln'‘.ubation  times. 
Although  gulls  nested  from  the  center  of  the  island  westward,  some 
habitats  were  preferred  over  others  and  had  greater  concentrations  of 
nests.  To  determine  the  breeding  population,  nests  were  counted  in  eight 
areas  within  the  primary,  secondary,  and  tertiary  nesting  areas  shown  in 
Figure  12.  The  eight  areas  were  selected  on  the  basis  of  topographic  and 
vegetative  homogeneity  to  ensure  that  the  sampled  area  would  accurately 
represent  the  total.  For  each  are.i,  an  estimate  was  made  of  the  number 
of  nests  not  found,  which  ranged  from  0 to  50  percent,  depending  on 
density  of  cover.  The  proportion  of  the  sampled  area  relative  to  the 
total  area  was  also  determined,  which  varied  from  10  to  100  percent. 
During  this  visit,  171  active  nests  were  counted.  Allowances  for  repre- 
sentative sampling  and  nests  not  observed  resulted  in  an  estimate  of 
approximately  620  active  nests  on  the  Island,  or  a population  of  about 
1240  breeding  birds.  Counts  from  photographs  of  undisturbed  birds  near 
nests  substantiated  this  estimate. 

87.  The  higliest  concentration  and  greatest  number  of  nests  were 
found  in  the  grass-herb  area  east  of  the  dune  at  the  western  end  of  the 
island  (shown  in  Figures  13  and  14).  Over  60  percent  of  the  total  nests 
were  located  here,  in  an  area  of  1.3  ha.  The  greatest  number  of  nests 
were  found  near  large  driftwood  logs  20  to  60  cm  in  diameter  which  were 
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siMt  tt’ri'd  t liroiinliuiil  tlu'  iiroji,  Distaiu-i'  ln'twoiMi  ad  laci-nt  lu'sts  was 
iHtriciill  to  vli't  I’rm  I in‘  with  ooii  I' iik'iici'  sliioj'  tin'  dt'iisi'  vegetation  pfe- 
eliuii'il  the  di'l  lnltlve  loeatlon  of  every  lU'St  . The  average  Inter-nest 
distanee  In  this  area  was  api'rv'x  I :':iat  e 1 y 0 m.  altliongh  ni'Sts  were  as 
elose  as  tl.5  m when  separateil  hy  drlftwoiHi. 

HS.  iHirlng  the  21  .lime  visit,  the  numl'er  ot  eggs  and  young  ot‘ 
nests  wi're  recorded  throughout  all  major  vegetative  types  used  hy  the 
colony  (.Table  10).  Over  one  third  ol  the  nests  were  empty.  tH  the  171 
.icllve  nests,  20  perci'iit  contained  chicks  and  no  eggs,  bit  nests  ( 1‘) 
percent)  still  held  three  eggs  .ind  were  being  Incnbati'd,  and  the  other 
lU'Sts  wi'ii'  In  some  stage  ot  hatching,  rite  total  production  ol  the  active 
lU'sts  w.is  11(1  eggs  .nul  101  I'hicks,  resulting  In  ,i  mi'. in  clutch  si/.i'  i>l 
2. A eggs  per  nest.  The  .u'tn.il  clutch  size  was  probably  closer  to  three 
pi'f  nest,  since  chicks  which  wi're  old  enough  to  leave  the  vlclnitv  ol 
the  lU'st  were  not  counted. 
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89.  Many  chicks  were  observed  running  through  the  dense  vegeta- 
tion ot  till'  colony  aiul  care  was  required  to  avoiil  stepping  on  the  young 
birds.  Sever.il  nests  and  many  chicks  wi're  seen  on  the  sand  be.'ich.  Some 
h.irassment  of  lleelng  chicks  bv  adult  gulls  occurred,  but  no  overt 
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predation  was  observed  and  only  three  or  four  dead  chicks  throughout  the 
colony  were  found. 

90.  A total  of  56  nests  was  observed  among  the  large  rocks  of 
the  jetty  extending  westward  from  the  west  end  of  the  island.  This 
habitat  was  almost  devoid  of  vegetation  and  nests  were  usually  located 
adjacent  to  large  driftwood  logs  or  in  sheltered  areas  between  rocks. 

The  nests  were  composed  of  grasses  from  the  grass-herb  habitat  type  in 
addition  to  mosses,  sea  lettuce,  and  eelgrass. 

91.  The  drif twood/huramock  habitat  type  appeared  to  be  the  most 
popular  nesting  area.  Groups  of  large  storm-tossed  logs,  sometimes  piled 
to  heights  of  2 m and  interspersed  with  shrubs,  were  the  first  areas 
repopulated  following  colony  disturbance.  Approximately  50  percent  of 
the  nests  observed  in  these  areas  on  22  June  were  empty  and  had  been 
active.  Indicating  that  hatching  was  complete.  Since  the  percentage  of 
hatched  nests  was  greater  than  that  of  all  other  habitats,  it  was  assumed 
that  the  drif twood /hummock  areas  were  colonized  first  and  thus  repre- 
sented preferred  nesting  habitat. 

92.  During  the  first  June  visit,  11  nests  were  marked  in  eacii  of 
the  grass-herb  and  rock  jetty  habitats.  All  marked  nests  contained  three 

eggs  and  were  examined  during  the  second  visit  1 week  later  on  30  June. 

I 

Results  are  shown  in  Table  11.  If  it  is  assumed  that  egg-laying  was 

! completed  by  21  June,  then  the  three-egg  nests  (unhatched)  represented 

36  and  52  percent  of  the  total  nests  in  the  grass-herb  and  rock  jetty 
habitats,  respectively.  One  week  later,  13  of  the  22  marked  nests  had 
hatched.  Twice  as  many  unhatched  nests  were  found  on  the  jetty  as 
within  the  grass-herb  habitat.  Three  of  the  marked  nests  had  been 
abandoned. 

93.  A final  visit  was  made  to  the  island  in  mid-August.  All 
chicks  had  fledged  and  were  located  in  large  creches  in  the  west  cove 

ij  between  the  jetty  and  the  dune.  While  traversing  the  nesting  area,  four 

dead  chicks  were  observed  and  two  Injured  young  were  also  seen  which 
probably  did  not  survive  to  fledge. 
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Table  11 

Analysis  of  Nests  Marked  in  Two  Habitat  Types 


on  East 

Sand  Island 

June  22 

No.  of 

Percent 

No.  of  Marked 

Habitat  Type 3-ERg  Nests 3-ERg  Nests  3-Egg  Nests 


Grass-Herb 

25 

36 

11 

Rock  Jetty 

17 

52 

11 

June  30 

Habitat  Type 

No.  of  Marked 
3-Egg  Nests 

Percent  Marked 
3-Egg  Nests 

No.  of  Marked  Nests 
that  were  Abandoned 

Grass-Herb 

2 

18 

1 

Rock  Jetty 

4 

36 

2 

Vegetation  of  the  colony 

94.  On  East  Sand  Island,  gulls  nested  in  several  structurally  and 
vegetatlvely  discrete  habitats:  dune,  grass-herb,  driftwood  hummock,  and 
jetty.  The  driftwood  hummock  and  jetty  habitats  had  sparse  vegetative 
cover  and  were  clearly  different  from  dune  and  grass-herb  areas.  The 
jetty  was  colonized  by  two  plant  species,  giant  vetch  and  California 
figwort,  but  existed  mostly  as  a large  quarried  rock  pile.  The  driftwood 
hummock,  although  exhibiting  a wide  variety  of  grasses,  herbs,  and 
shrubs,  particularly  toward  the  lowland  grass-herb  fringe,  was  primarily 
a vegetation-free  nesting  site  of  driftwood  logs  and  debris. 

95.  One  transect  through  each  of  the  four  colony  habitats  was 
analyzed  with  regard  to  species  composition  (Figure  12).  A quantitative 
analysis  of  plant  transects  across  the  dune,  driftwood  hummock,  drift- 
wood, and  grass-herb  nest  localities  revealed  vegetative  and  structural 
similarities.  Grasses  were  the  most  important  component  when  measured  by 
both  the  percent  cover  and  frequency  of  occurrence  (Tables  12  through 
15).  American  dunegrass  was  the  predominant  species  on  hills  and  knolls, 
exhibiting  more  than  50  percent  cover  within  elevated  plots  and  account- 
ing for  25,  41,  2,  and  6 percent  of  the  cover  in  all  four  transects. 
Within  the  gently  contoured  interior  plain  of  the  island,  red  fescue  was 
the  primary  grass  component.  Bluegrass,  tufted  hairgrass,  common  velvet- 
grass  (Holcus  lanatus) , and  cheat  grass  (Bromus  tectorum) , although 
scattered  widely  throughout  the  colony,  had  a coverage  of  less  than  5 
percent. 

96.  The  dominant  herb  throughout  the  grass  habitat  of  the  colony 
was  sandmat.  It  covered  a maximum  of  40  percent  of  a plot  and  occurred 
in  57  percent  of  the  plots  sampled  in  the  grass-herb  driftwood  area. 
However,  within  the  interhummock  lowland  area  (trough)  of  this  area,  its 
coverage  Increased  to  66  percent  and  frequency  of  occurrence  increased 

to  92  percent.  The  remainder  of  this  species  in  the  colony  first  appeared 
in  the  transition  zone  where  dense  dunegrass  gave  way  to  bluegrass  and 
fescue,  and  then  occurred  scattered  throughout  the  colony  among  the 
grasses.  It  grew  as  a dense  impenetrable  mat  and  successfully  excluded 
the  Introduction  of  other  species. 
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Table  12 

Dune  Habitat  Vegetation  in  the  Gull  Colony 
of  East  Sand  Island 


Importance  Percent  Cover*  Percent 

Life  Form Species Value Mean RanRe  Frequency 


Grasses 

American  dunegrass 

75.8 

24.7 

0 

Bluegrass 

3A.2 

16.  1 

0 

Red  fescue 

37.4 

12.8 

0 

Rye  brome 

27.6 

9.7 

0 

Tufted  hairgrass 

12.9 

3.3 

0 

Common  velvetgrass 

12.  1 

1.1 

0 

Herbs 

Purple  cudweed 

89.4 

5.7 

0 

Sandmat 

76.2 

4.2 

■ 

Englisli  plantain 

34.4 

1.4 

0 

Yellow  abronia 

— 

— 

0 

False  dandelion 

— 

— 

0 

Beach  pea 
Seashore  lupine 
Unidentified  composite 


Other 


Litter 
Bare  Rround 


8.: 


Table  13 

Grass-Herb  Habitat  Vegetation  In  the 
Gull  Colony  of  East  Sand  Island 


Life  Form 

Species 

Importance 

Value 

Percent 

Mean 

Cover* 

Range 

Percent 

Frequency 

Grasses 

American  dunegrass 

118.9 

40.9 

0-  95 

91 

Red  fescue 

67.3 

21.8 

0-  80 

55 

Tufted  hairgrass 

6.9 

0.9 

0-  10 

9 

Bluegrass 

6.9 

0.9 

0-100 

9 

Herbs 

English  plantain 

113.0 

21.8 

0-  30 

91 

Sandmat 

45.7 

10.9 

0-  80 

27 

Purple  cudweed 

24.5 

3.2 

0-  15 

27 

Beach  pea 

16.8 

0.4 

0-  15 

27 

Yarrow 

— 

— 

0-T 

9 

Sheep  sorrel 

— 

— 

0-T 

9 

Unidentified  composite 

— 

— 

0-T 

9 

Other 

Matted  grass 

— 

17.7 

0-  80 

55 

Logs 

~ 

2.7 

0-  30 

9 

Bare  ground 

0.9 

0-  10 

9 

* T: 


Trace 


Table  lA 


Grass-Herb-Driftwood 

Habitat  Vegetation 

in  the 

Gull  Colony 

of  East  Sand 

Island 

Life  Form 

Species 

Importance 

Value 

Percent 

Mean 

Cover* 

Range 

Percent 

Frequency 

Grasses 

Red  fescue 

98.  1 

8.3 

0-  40 

52 

American  dunegrass 

37.4 

2.4 

0-  30 

26 

Common  velvetgrass 

27.2 

2.0 

0-  95 

17 

Tufted  hairgrass 

20.7 

1.5 

0-  25 

13 

Bluegrass 

16.7 

0.9 

0-  10 

13 

Sedges 

Lyngby's  sedge 

200.0 

0.4 

0-  10 

4 

Herbs 

Sandmat 

124.5 

40.2 

0-100 

57 

Pacific  silverweed 

12.0 

2,8 

0-  65 

9 

Yarrow 

27,3 

2,0 

0-  30 

35 

English  plantain 

12.5 

0,6 

0-  10 

17 

Unidentified  composite 

12.1 

0.4 

0-  5 

17 

Purple  cudweed 

11.6 

0.2 

0-  5 

17 

Field  milkthistle 

— 

— 

0-T 

4 

Yellow  abronia 

— 

— 

0-T 

9 

Other 

Logs 

— 

21.7 

0-  65 

61 

Litter 

— 

17.8 

0-  75 

48 

Bare  ground 

— — 

0.9 

0-  15 

13 

* T:  Trace 
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Table  15 


Dr i f twood-Hummock 

Habitat  Vegetation  in  the 

Gull  Colony 

of  East  Sand 

Island 

Life  Form 

Species 

Importance 

Value 

Percent 

Mean 

Cover* 

Range 

Percent 

Frequency 

Mosses 

Fern 

— 

— 

0-T 

4 

Grasses 

Tufted  hairgrass 

63.  7 

19.4 

0-  95 

33 

Red  fescue 

55.9 

15.4 

0-100 

33 

Common  velvetgrass 

41.5 

9.6 

0-  95 

29 

American  dunegrass 

35.4 

6.5 

0-  50 

29 

Silver  hairgrass 

3.5 

0.2 

0-  5 

4 

Herbs 

Sandmat 

76.3 

13.7 

0-100 

25 

English  plantain 

44.4 

4.0 

0-  70 

33 

Yarrow 

52.2 

4.  0 

0-  40 

42 

Giant  vetch 

13.7 

1.7 

0-  40 

8 

California  figwort 

6.6 

0.8 

0-  20 

4 

Ragwort 

6.6 

0.8 

0-  20 

4 

Field  milkthistle 

— 

— 

0-T 

4 

Shrubs 

Furze 

200.0 

0.2 

0-  5 

4 

Other 

Matted  vegetation 

— 

25.0 

0-100 

42 

Logs 

— 

11.9 

0-100 

25 

Rocks 

— 

7.7 

0-  90 

13 

Bare  ground 

— 

0.6 

0-  15 

4 

* T:  Trace 
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Discussion 


97.  Although  the  breeding  chronology  of  gulls  in  this  area  has 
not  been  published,  it  was  possible  to  estimate  the  nesting  phase  of 
East  Sand  Island  gulls.  Previous  work  has  shown  that  the  peak  hatching 
period  for  western  gulls  in  southern  California  is  complete  by  1 July 
(Schreiber  1970,  Harper  1971,  Hunt  and  Hunt  1976),  so  hatching  was 
probably  well  underway  on  East  Sand  Island  by  22  June. 

98.  It  was  assumed  that  nests  with  only  one  egg  had  hatched  at 
least  one  chick  which  had  deserted  the  nest  and  was  not  observed.  The 
proportion  of  two-egg  clutches  for  the  glaucous-winged/western  gull  is 
not  known,  but  may  be  inferred  from  other  reports.  Schreiber  (1970)  and 
Hunt  and  Hunt  (1976)  reported  10  and  20  percent  two-egg  clutches,  respec- 
tively, for  western  gulls  nesting  in  the  California  Channel  Islands. 
Patten  (1974)  found  that  a maximum  of  10  percent  of  Che  active  nests  of 
glaucous-winged  gulls  in  southeast  Alaska  consisted  of  two-egg  clutches. 
If  it  is  assumed  that  10  percent  of  the  East  Sand  Island  nests  were  two- 
egg  clutches  and  had  still  not  started  to  hatcli,  this  would  account  for 
17  of  the  36  nests  containing  only  two  eggs  on  21  June  (Table  10). 
Excluding  these  17  nests  and  the  66  nests  with  three  eggs,  a total  of  88 
out  of  171  or  52  percent  of  the  active  nests  had  started  to  hatch.  Tlius, 
21  June  was  very  near  the  midpoint  of  hatching  activity  for  the  glaucous- 
winged/western  gull  on  East  Sand  Island  in  1977.  Corroborating  this  are 
the  data  in  Table  11,  which  show  that  at  least  60  percent  of  tlie  marked 
three-egg  nests  had  hatched  1 week  later. 

99.  Allowing  for  an  incubation  period  of  26  days  (Schreiber  1970, 
Harper  1971,  Patten  1974),  the  mean  date  of  egg-laying  would  be  26  May. 
The  nesting  period  was  also  reported  by  these  authors  to  be  40  to  45 
days.  Given  a mean  hatching  date  of  20  June  on  East  Sand  Island,  the 
young  would  have  fledged  around  3 August,  which  agrees  with  the  observa- 
tions reported  during  the  final  visit  of  12  through  15  August. 

100.  The  98  empty  nests  found  during  the  21  June  visit  represented 
36  percent  of  the  total  constructed.  Some  may  have  contained  chicks 
which  deserted  and  were  not  observed.  However,  Harper  (1971)  reported  30 
and  55  percent  inactive  nests  of  western  gulls  in  California  and  Patten 
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(1974)  fiHiiul  tlKit  ^7  porcotu  of  gl;uicoii.s-wiiij>oii  Rull  lu'sts  wore  Inactive. 
It  l.s  tlierofore  ilonbtful  tliat  many  of  the  !)(i  percent  observed  on  Kast 
Sand  Island  represent  nests  which  liad  liatched. 

101.  ft  did  not  appear  that  specific  nesting  areas  were  chosen 
with  regard  to  certain  vegetation  types.  Ratlier,  preferred  nesting  sites 
seemed  to  be  located  near  randomly  strewn  driftwood  In  tlie  grass-lierh 
habitat  or  witliln  storm-tossed  piles  of  debris  termed  in  this  study 

dr  if  twood/luimmocks.  Inter-nest  distances  were  generally  mncli  less  in 
driftwood  areas,  probably  because  views  of  adjacent  nests  were  obscured. 

102.  'I'lie  rock  jetty  represented  a rather  iiniiine  nesting  liabitat 
on  r.ast  Sand  Island,  altliougli  the  rocky  habitat  more  closely  approxi- 
mated natural  nesting  areas  on  offshore  islands.  Table  11  sliows  that  on 
22  dime, 52  percent  of  the  jetty  nests  still  contained  three  eggs,  com- 
pared witli  '56  percent  in  tlie  grass-lierb  area.  Tims,  It  appeared  that 
nesting  occurred  later  on  tlie  jetty;  addition.il  work  on  this  Island 
could  sliow  wliether  tlie  jetty  Is  preferred  or  of  secondary  Importance  to 
the  grass-herb  area.  This  could  provide  information  concerning  the 
relative  Importance  of  dredged  material  disposal  sites  as  nesting  areas 
in  tills  region. 

lO'l.  Knowledge  of  this  colony  is  not  widespread.  Tabor  ( 1976) 
reported  that  a colony  of  360  to  520  pairs  of  glancous-winged  gulls 
nested  on  the  island  In  addition  to  540  to  780  pairs  of  western  gulls. 

It  is  not  now  possible  to  clearly  distinguish  between  the  two  si'ectes. 
(liven  our  estimate  of  600  nesting  pairs.  It  is  possible  that  the  total 
number  of  nesting  birds  has  decreased,  but  additional  studies  would  be 
ri'i|uired  to  verify  this. 

104.  Several  additional  colonial  nesting  species  were  seen  resting 
<>i  living  near  the  Island,  including  lionaparte's  (Lams  phi  ladelphia) 

Mill  ring-billed  gulls  (Larus  delawjirensis)  , double-crested  cormorants 
( I'li.i  1 .1C  rocorax  auritus),  and  (Lispian  terns  (Sterna  caspia).  Tbese 

..  les  were  seen  primarily  in  sheltered  areas  around  tlie  eastern  tip  of 
• l.ind,  ne.ir  tlie  groin  on  the  soutii  siiore,  and  in  the  bay  ;U  the 

M.'  •ic  ir  the  gull-nesting  area.  The  ring-billed  gulls,  cormorants, 

• ■-  ire  known  to  nest  approximately  200  miles  upstream  in  the 
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Columbia  Klver  (.Tabor  l‘-)7b).  Caspian  terns  were  also  found  nesting  In 
Wlllapa  bay,  api'rox  imate  I y 80  km  to  the  north.  Nesting;  lUxiaparte's  gulls 
have  not  been  reported  In  this  area. 

105.  I’rellminary  Investigations  disclosed  no  reetuit  history  i>f 
dredgi-d  material  deposition  on  Cast  Saiul  Island.  However,  the  sandy  soil 
eomposition  and  vegetation  at  the  eastern  end  of  the  Island  was  similar 
to  other  areas  observeil  in  the  Columbia  which  have  received  dredged 
material.  .Mso,  a dune  which  could  lutve  been  a dike  e.xtended  eastward 
along  the  south  beacii  and  curveii  northward  to  enclose  the  sandy  area 
just  described.  'I'lu'  II..S.  Army  engineers.  Port  hind  District,  plans  to 
dredge  the  Chinook  (Miannel  (Figure  ll)  and  deposit  these  materials  by 
pipeline  on  the  western  end  of  the  Island  and  near  the  foot  of  the 
easternmost  groin  on  the  south  shore.  As  shown  in  Figure  12,  the  latter 
disposal  area  is  adlacent  to  tlie  eastern  extension  of  the  gull  nesting 
grounds  and  human  activity  here  could  directly  affect  breeding  and 
nesting  activities.  Dreiiged  material  disposal  on  the  west  tip  of  the 
island  probably  would  not  dirt'ctly  disturb  nesting  gulls.  However,  the 
extensive  tidal  flats  in  the  area  appeared  to  be  an  important  loafing 
area  for  the  nesting  species  and  other  transient  birds  observed.  There- 
fore, the  forced  short-term  relocation  of  these  species  to  otiu'r  feciling 
and  loafing  areas  is  expected.  It  is  possible  that  this  relocation  could 
extend  the  time  adult  IWrds  are  absent  from  the  nests  and  tluis  affect 
hatching  and  fledging  success. 


Will apa  ba V ^ P l ne  I s I and 


Physical  j^harac^teHst  Ics 

K'b.  Pine  Island  is  5 km  north  i>f  tlu-  ti>wn  ol  b.iv  Center  (Figure 
15).  In  ld77  it  consisted  i>f  lt>ss  than  I ha  of  vlry  sand  above  the  high 
tide  line  and  supported  no  vegetation.  The  origin  of  this  island  was 
presunu'd  to  be  natural,  although  mwirby  North  and  South  Snag  Islands  may 
be  composed  of  dredged  material  frv'm  a privately  m.iintained  ch.innel  lust 
east  i)f  I’lne  Island.  The  northern  portion  of  Willapa  bav  Is  .i  particu- 
larly dynamic  system  since  it  is  t'xposoil  to  winds,  tides,  .ind  curit'iUs 
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of  tile  Pacific.  It  is  believed  that  the  island  was  recently  formed  and 
is  undergoing  rapid  and  continuous  change. 

Hjji^b_i_yit  description 

107.  Pine  Island  was  essentially  an  elongated  sand  shoal  a few 
meters  above  higli  water  (.Figure  16).  Storm  tides  which  submerge  tlie 
entire  island,  salt  spray,  and  shifting  sands  have  precluded  the  estab- 
lishment  of  any  permanent  vegetation.  The  only  existing  habitat  types 
were  intertidal  beach  which  graduated  into  an  unvegetated  storm  tide 
plain.  The  boundaries  of  these  areas  are  believed  to  change  rapidly  from 
season  to  season  and  year  to  year. 

Colonial  nesting  spec  ies 

108.  The  history  of  colonial  nesting  seabird  use  of  Pine  Island 

is  uncertain,  largely  because  of  geographical  ambiguities.  Caspian  terns 
have  been  observed  at  Willapa  Bay  at  least  since  the  1950' s,  and  perhaps 
during  the  late  1940's  (Alcorn  1958).  On  what  may  have  been  Pine  Island, 
Caspian  terns,  glaucous-winged/western  gulls,  and  ring-billed  gulls  Vv-erc 
observed  nesting  in  1976  (personal  communication,  1976,  Stephen  Jefferies, 
biology  student.  University  of  Puget  Sound,  Tacoma,  Washington).  On  30 
June  1977,  98  pairs  of  glaucous-winged/western  gulls  were  observed 

nesting  there,  but  no  Caspian  tern  or  ring-billed  gull  nests  were  fouml. 

109.  As  the  nucleus  of  their  colony,  tlie  glaucous-winged /western 
gulls  used  approximately  10  large  driftwood  logs  (Figure  l6).  Kighty 
percent  of  tlie  nests  were  concentrated  on  0,2  ha  of  the  exposed  saiul. 

The  absence  of  growing  vegetation  on  the  island  resulted  in  gulls  using 
dry,  wind-thrown  eelgrass  for  nesting  material.  Eelgrass  nests  were 
flimsy  and  superficial,  and  were  clearly  more  exposed  to  the  elements 
than  nests  in  other  gull  colonies  examined.  Nesting  pairs  were  gn-atlv 
alarmed  by  colony  disturbance  and  intraspec i f ic  antagonism  was  not  ice.iblv 
greater  than  on  other  islands  studied.  Three  cases  of  egg  predat ion  were 
observed.  Only  eight  chicks  were  counted  among  the  98  nests;  the  rest 
contained  eggs.  While  it  was  not  possible  to  monitor  nesting  success, 
productivity  was  probably  low  wlien  compared  with  oilier  colonies  studied. 
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Vegettitlon  at  t lie  colony 

110.  There  was  no  vegetation  on  the  Island  and  the  nesting  birds 
used  any  material  remaining  from  tides  and  storms  that  afforded  protec- 
tion from  shifting  sands.  In  general,  tliis  consisted  of  drift  vegetation 
and  beached  driftwood  logs. 

p iscussion 

111.  Tlie  physical  and  biological  characteristics  of  Pine  Island 
provided  only  a marginal  nesting  habitat  for  seabirds.  Increased  sedi- 
mentation could  improve  island  stability  and  facilitate  the  estahli.h- 
ment  of  permanent  vegetation.  This  would  further  Increase  stability  and 
provide  nesting  material  and  cover  for  breeding  birds. 

112.  Because  of  exposure  to  waves  and  tides,  the  island  undergoes 
periodic  inundation.  Gulls  and  terns  are  vulnerable  to  these  physical 
forces,  especially  during  the  nesting  season,  and  species  composition 
and  productivity  of  this  island  are  expected  to  vary  significantly  from 
year  to  year. 

113.  By  30  June,  hatching  was  well  underway  in  other  colonies 
studied.  The  fact  that  only  eight  chicks  were  observed  in  98  nests  on 
Pine  Island  at  this  time  shows  that  the  nesting  schedule  on  this  island 
was  considerably  later.  This  may  have  been  an  effect  of  the  lack  of 
vegetation  and  general  exposure  to  physical  extremes. 

Willapa  Bay,  Gunpowder  Isl a n_d 
Physical  characteristics 

114.  Gunpowder  Island,  located  at  the  mouth  of  Willapa  Bay  (Figure 
15)  near  ('llialeback  Island,  consisted  of  about  27  ha  of  sand  and  exhibited 
little  relief.  The  west  end  of  the  island  was  wide  and  the  island  nar- 
rowed toward  the  east  end,  which  was  in  effect  a narrow  peninsula. 
Gunpowder  Island  is  the  product  of  natural  patterns  of  sand  deposition 
resulting  from  tidal  patterns  and  the  action  of  waves  gener.ited  during 
winter  storms. 
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Habitat  description 

115.  Habitats  found  on  this  island  included  a beach,  grass-herb, 
and  a storm  tide  plain  (Figure  17).  The  beach  provided  a significant 
intertidal  feeding  zone,  whereas  the  grass-herb  and  upland  storm  plain 
provided  nesting  sites  for  breeding  gulls.  Terns  nested  on  a sand  spit 
extending  from  the  northwest  of  the  island.  Table  A4,  Appendix  A,  de- 
scribes the  relative  densities  of  plant  species  within  each  habitat 
type. 

Colonial  nesting  species 

116.  Colonies  were  first  observed  during  aerial  reconnaissance  on 
30  June,  but  foul  weather  prevented  field  observation  until  21  July.  At 
this  time,  nesting  colonies  of  Caspian  terns  and  glaucous-winged/western 
gulls  were  found.  The  tern  colony  was  located  on  the  narrow  spit  extend- 
ing southeast  from  the  island  (Figure  18)  and  consisted  of  approximately 
100  nesting  pairs.  Nests  were  not  counted  since  colony  disturbance  was 
expected  to  result  in  significant  mortalities.  Twenty  chicks  were  ob- 
served in  addition  to  fifteen  recently  fledged  young.  It  was  estimated 
that  approximately  75  young  were  successfully  fledged  from  30  nests. 

117.  Approximately  1000  glaucous-winged/western  gull  nests  were 
observed  on  the  main  body  of  the  island.  Nests  were  counted  from  one 
point  within  the  colony  and  the  number  compared  with  counts  of  adults 
near  the  colony.  No  eggs  were  found;  all  chicks  were  approximately  half 
grown  and  not  fully  fledged.  Three  tern  nests  containing  eggs  were  found 
near  the  edge  of  the  gull  colony. 

Vegetation  at  the  colony 

118.  Two  vegetation  transects,  one  in  each  of  the  two  primary 
gull  nesting  areas  (the  tern  colony  was  without  vegetation),  demonstrated 
that  Gunpowder  Island  supported  only  four  species  of  plants  (Table  In) . 
The  north  colony  transect,  running  150  m southeast  from  the  west  end  of 
the  island  across  the  grass-herb  habitat.  Included  all  four  species: 
American  searocket,  American  dunegrass,  European  beachgrass  (Ammophi la 
arenarla) , and  sea  purslane  (Honkenya  peploides).  Searocket,  the  most 
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Table  16 

Vegetation  in  the  Gull  Colonies 
of  Gunpowder  Island 


Life  Form 

Species 

Importance 

Value 

Percent 

Mean 

Cover 

Range 

Percent 

Frequency 

South  Colony 

Grasses 

American  dunegrass 

137.7 

1.5 

0-  75 

A 

European  beachgrass 

62.3 

1.1 

0-  80 

1 

Herbs 

American  searocket 

161.3 

A. 9 

0-  80 

18 

Sea  purslane 

38.7 

1.0 

0-  AO 

5 

North  Colony 

Grasses 

American  dunegrass 

189.8 

7.0 

0-  50 

31 

European  beachgrass 

10.2 

0.3 

0-  15 

2 
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common  species,  was  found  in  18.4  percent  of  the  test  plots  and  accounted 
for  4.9  percent  cover.  European  beachgrass  was  least  frequently  found  in 
the  transect  (1.3  percent)  and  accounted  for  only  1.1  percent  cover. 

119.  The  second  transect,  100  m long  across  the  storm  tide  plain, 
passed  almost  exclusively  through  American  dunegrass  (Figure  19  and 
Table  16).  This  species  occurred  in  31.4  percent  of  the  test  quadrats 
and  accounted  for  7 percent  of  the  cover.  European  beachgrass  played  an 
ecologically  minor  role  in  Island  stabilization,  exhibiting  less  than  5 
percent  cover  and  5 percent  frequency.  Apparently,  the  distribution  and 
concentration  of  vegetation  were  adequate  for  large  concentrations  of 
gulls  to  produce  young. 

Discussion 

120.  Gunpowder  Island  appeared  to  be  the  most  dynamic  of  the 
islands  observed,  probably  because  of  its  proximity  to  the  open  ocean. 

The  primary  gull  colony  near  the  west  end  of  the  island  was  protected  by 
a sparsely  vegetated  dune  system.  The  secondary  gull  nesting  site  was 
also  within  a vegetated  region.  The  colonies  appeared  fairly  successful 
during  the  single  visit  and  it  is  believed  that  productivity  was  high. 

121.  The  tern  colony,  on  the  unvegetated  spit,  appeared  to  be 
maintaining  a tenuous  existence  very  close  to  the  summer  high  tide  line. 
Unseasonably  high  tides  may  have  inundated  this  site  and  affected  nesting 
productivity.  The  three  tern  nests  near  the  gull  colony  were  probably 
renestlng  efforts  and  may  have  been  from  pairs  which  unsuccessfully 
nested  on  the  spit. 

122.  Should  the  Island  stabilize  and  become  more  densely  vege- 
tated, increased  gull  nesting  habitat  would  be  provided.  Terns  would 
probably  continue  to  select  unvegetated  beach  and  spit  habitat,  but 
would  choose  other  more  sparsely  vegetated  islands  as  colony  sites  if 
these  preferred  areas  are  not  available  on  Gunpowder  Island. 
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C.ravs  Harl>i>r,  Konnlo  Islainl 
('hystcal  charai  ti^r  tst  Ics 

KiMUiU'  [st.iiut  Is  ii)  till-  tiTininal  luiv  igaC  ioit  i-hamu-l  af  the 
Clu'lialls  KlvtT  siHitli  ol  t lu-  »•  i t v at'  )la(|uiam  (Figure  20).  On  a l‘M') 

I apaKraptita.i  I map.  It  appaarail  as  a braad  aval  Island,  wharaas  In  1^)77 
It  was  alk>n);att-il,  lar^alv  as  a rasult  af  drad>tad  matarlal  dapasltian.  A 
larn«‘,  raatan^nlar  sattllnn  pand  tar  papar  mill  wastas  Is  laaatad  within 
t ha  aantar  at  tha  Islanil. 

llaiMt.it  di'.'^a  r i^n  ii'n 

I2s.  Habitats  i>t  Ri-nnia  Island  ara  idantit'iad  in  Finnra  21.  Tha 
aast  i‘nd  at  tha  Island  raai>ntlv  had  dradm'il  matarlal  lU-pasitad  an  It, 
and  tharatiira  vagatatlan  was  at  a vary  aarlv  saral  sta.ya.  Klsawln>ra  an 
t lia  Isl.iiiil,  vi>>tatatlan  was  (]nlta  dlvarsa,  witli  liigh  and  law  salt  marsli 
h.ihlt.its  snrrinnullng  tha  islaitd  and  a small  t'rashwatar  marsh  laaatad  at 
tha  wast  and.  I'lta  t' ri'shwat  »>r  marsh  was  surroundad  bv  a wal  l-davalapad 

stand  v't  rad  aldar.  A mtidi  lat  araiind  t li»'  Island  was  ganarally  nnvi'gi'-  j 

tatad,  but  In  sama  araas  snppat tad  law  dansltlas  af  brass  bnttan  j 

(Catula  aaranapi  fal  l.i)  .uul  glassware  (Sallaarnia  vlrj^inlaa).  Tabla  AS,  | 

Appandlx  A,  lists  tl>a  spaalas  and  ralatlva  danslty  af  vagatatian  wltliin  i 

aaah  habitat  tvpa.  j 

I 

Vagatat Ian  ! 

125.  Faur  vagatatian  transacts  ware  axamlnad  an  Rannia  Island  and  | 

I 

ara  shawn  in  Flgnra  21.  Tha  lawar  salt  marsh  v<)as  snbmargad  at  high  tlda  j 

and  was  damlnatad  by  l.yngby's  sadga  ar  t hraa-squara  bulrush  (Sairjius 

j 

amarlaanus)  and  seaside  arrawgrass  (Tr_l_g^laahln  single  ' 

vagatatian  layar  af  the  law  marsh  had  cavar  ranging  fram  80  ta  100  | 

percant  (Tablas  17  and  18).  j 

126.  As  shawn  In  Table  19,  tha  high  salt  marsh  had  as  aadamlnants  | 

tufted  halrgrass  and  creeping  bantgrass,  with  both  spades  covering  80 

to  100  percent  of  the  sample  plots.  Tha  high  marsh  was  inundated  only  at 

mhhw.  Part  of  the  south  side  of  the  Island  was  covered  with  a wide  bait  | 
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FIG  20  GRAYS  HARBOR  STUDY  AREAS 


Table  17 


Marsh  and  Dike  Habitat  (Transect  1)  Vegetation 
of  Rennie  Island 


Life  Form 

Species 

Importance 

Value 

Percent 

Mean 

Cover 

Range 

Percent 

Frequency 

Grasses 

Creeping  bentgrass 

139.4 

19.3 

0- 

95 

37 

Tufted  hairgrass 

54.5 

6.4 

0- 

100 

17 

Reed  canarygrass 

6.1 

0.3 

0- 

10 

3 

Rushes 

Common  horsetail 

200.0 

0.1 

0- 

5 

3 

Sedges 

Lyngby's  sedge 

200.0 

23.9 

0- 

100 

40 

Herbs 

Seaside  arrowgrass 

54.8 

2.4 

0- 

30 

23 

Brass  buttons 

53.6 

2.3 

0- 

20 

23 

Birdsfoot 

17.8 

0.9 

0- 

25 

6 

Shore  orache 

23.2 

0.9 

0- 

10 

11 

Old-man- in- the- spring 

15.2 

0.7 

0- 

20 

6 

Pacific  silverweed 

10.3 

0.3 

0- 

5 

6 

Canadian  thistle 

10.3 

0.3 

0- 

5 

6 

Curly  dock 

10.3 

0.3 

0- 

5 

6 

Common  thistle 

4.5 

0. 1 

0- 

5 

3 

Tabu*  18 

bea^Ji  a,"‘i  n'ransoct  2)  Vogetat  ion 

ot  Ronnie  Islam! 


Life  Form 

Spec ios 

Importance 
Va  1 ue 

I'ercent 

Mean 

Cove  r * 
Range 

I’ercent 
Fretiuenc  V 

liras  SOS 

American  iliinegrass 

-’00.  0 

11.1 

0-  80 

SO 

Soii^os 

Three-siiuare  bulrush 

18i.  1 

lb.  1 

0-  90 

27 

l.yngby's  sedge 

lb.  9 

0.2 

0-T 

S 

Herbs 

American  searocket 

io:i.9 

b . 4 

0-  bO 

27 

Old-man- In-the-spring 

lb.  3 

0.9 

0-  20 

s 

Brass  buttons 

U.3 

0.  7 

0-  US 

s 

Seaside  arrowgrass 

27.  1 

0.  7 

0-T 

u 

Yarrow 

20.0 

0.7 

0-  10 

9 

Tickleweed 

9.2 

0.  2 

0-  S 

s 

Olant  vetch 

9.2 

0.2 

0-  s 

s 

MiKlt'lat,  Ia>\>'  Marsit,  au.,!  IHkf  Habit.,:  (Trau.tfv't 


\V^i'UU  ion 

of  Konnio 

Island 

l.ito  Form 

Spec  li's 

Import  anoo 
Va  1 no 

lyroent 

Moan 

Covor 

Haui^o 

I’oroont 

Froiiuono 

tirassos 

Tut  toil  h.tir>;ras!i 

1,10.  7 

IJ.  J 

0-UH) 

S8 

Croopinj;  bonti^rass 

^S.O 

0 . 

O-lOO 

1 ! 

Common  vo Ivot >:rass 

U\  1 

J , s 

0-  70 

0 

K.tbbit  t oot  polypogon 

').0 

1.4 

0-  .«s 

Rushos 

b.iltio  rush 

JOO.O 

1.-. 

0-  .<0 

0 

Si'll  k;os 

Lynttby ' s St'ilj;t' 

:oo.o 

s.  1 

0-  OS 

1 1 

Horbs 

Ca  1 1 a i 1 

7 ^ 

J » 

0-  SO 

t' 

Brass  buttons 

SJ.  1 

1. 1 

0-  10 

17 

Soasiilo  arrowgr.iss 

U.  1 

O.s 

0- 

8 

r i 0 k lowt't'd 

J l.s 

0.  1 

0-  •> 

(' 

of  driftwood,  which  oxoludod  vogotatiou.  Behind  the  driftwood  was  a 
protected  zone,  witli  tnftevl  hair^rass,  some  stunted  red  alder,  and 
assorted  herbaceous  ve>tetation.  A borrow  pit  accumulated  freshwater  and 
was  flooded  at  hi^h  tides;  the  water  was  usually  brackish.  Baltic  rush 
(.'uncus  balticus),  rabbitfoot  polvpokton  (rolypoiton  nuMtspe  I iens  i si . and 
characteristic  species.  The  dike  was  a dlstvirbed  habltitt 
characterized  bv  two  to  three  lavers  of  herb  and  shrub  vegetation  (Table 
JO)  made  up  largely  of  exotics  such  as  Canadian  thistle  (Ci rs ivim  a^rvense ) . 
evergreen  bl.ickberrv  (Kubus  l.n;  in  iat  us) , Him.Uay.in  blackberrv 
disciylor),  and  also  common  horsetail  (Tqui  setum  .trvense) . I'his  area 
included  some  dredged  mater i.il.  A small  dvn\e  system  existed  at  the  west 
end  of  the  island  with  some  Hooker  willow  (Sa_l_i_x  hooker  I an.t)  growing  on 
the  sandv  .trea. 

Hi  scuss ion 

IJ7.  Although  coloni.il  seabirds  did  not  nest  on  Rennie  Island, 
the  Isl.ind  is  important  as  a nesting  .ind  visitation  site  for  a wide 
varietv  of  shorebirds  and  passerines.  Migrating  .ind  wintering  shorebirds 
rest,  roost,  and  feed  in  v.irious  habitats  of  the  isl.ind,  including  the 
paper  mill  w.iste  settling  pond  .ind  the  extensive  mudflat  along  the 
perimeter  of  the  ls'..iiui.  N'onm.ir  iiu'  w.iterfowl  feed  .ind  rest  in  the  pond, 
iind  the  shalK'w  exposed  m.irshv  are.i  juf^t  west  of  the  main  island  receives 
especiallv  high  use  bv  w.iding  birds,  gulls,  and  terns. 

US.  The  island  is  not  likelv  to  be  used  as  .i  nesting  site  for 
waterbirds  in  the  ne.ir  future  bec.iuse  of  the  .idv.inced  successiv'n.il  stage 
of  vegetation;  .ibsence  of  beach,  dune,  and  gr.iss  habitat  tvpes;  and  its 
suscept  ibi  I i tv  to  hum.in  d ist  urb.ince.  Kxtension  of  the  low  .ind  upland 
marsh  are.is  bv  the  deposition  of  dredged  materials  on  the  western  end  of 
the  island  would  increase  h.ibitat  for  migr.int  .ind  wintering  birds. 
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Dike  Habitat  (Transect  4)  VeRetatlon 
of  Rennie  Island 


Life  Form 

Species 

Importance 
Val  ue 

Percent 

Mean 

Cover 

Range 

Percent 

Frequency 

^ Grasses 

Common  velvetgrass 

124.5 

45.6 

0- 

90 

63 

Reed  canarygrass 

63.2 

14.4 

0- 

80 

50 

I 

:1 

1 

Creeping  bentgrass 

12.3 

1.2 

0- 

10 

13 

1 

? 

i 

! Rushes 

Baltic  rush 

121.1 

12.5 

0- 

100 

13 

i 

Common  horsetail 

78.9 

1.9 

0- 

10 

25 

! . Herbs 

Canadian  thistle 

83.1 

3.8 

0- 

20 

38 

1 

Common  thistle 

54.7 

2.5 

0- 

15 

25 

ri 

Old-man- in- the- spring 

34.8 

1.9 

0- 

15 

13 

1 

Himalayan  blackberry 

27.4 

1.2 

0- 

10 

13 

13 


Cray's  llarlH>rj  Half  Moon  1 s land 
I’h V n I c a l__c'  ha_r a c t o r I s t I o s 

12^).  Half  Moon  Islaiul,  shown  In  Kinnro  20,  lii's  just  lo  tin-  wi'Sl 
of  Moon  Islaiut,  a poninsnla  coniposoii  of  ilroilnoii  matorial  that  is  t ho 
slto  of  UowtM'man  KioUl,  an  airport.  Half  Moon  is  ronghlv  oironlar,  and 
at  lilnh  t lilo  I'ovors  ahont  7 l«a.  It  is  i-omposoil  I'rimarllv  of  lirodnoO 
saiul  ilopositoil  from  thron>tli  1M7S.  Tlio  low  islaiul  oxhihits  littlo 

toponraphio  roliof  aiul  is  virtnallv  lunit  i p.nons  with  t ho  mainlaiul  at  low 
tiiio.  Tlio  intorvi'iiinn  miulllat  is  not  o.isilv  t r.ivi‘rs»ul , howi'vor. 

liahitat  liosor  i|U  ion 

110.  Tho  most  oi<ns|' i onoiis  toatnro  I'l  t lu'  island  was  t lu'  ahniulant 
ilriftwiuul  oovt'rinn  mnoh  ol  it,  whi>h  siip.^ostoil  that  t lu'  onliro  island 
was  a largo  sti'rm  t ido  plain.  Kignia-  22  d«-llnoati's  tho  <'xtont  »'!  this 
hahltat  and  shows  tho  loo.it  ion  ol  two  sm.i  1 1 gr.iss-lu'rl'  habitat  tvpos  aiul 
an  oxtonslvi'  Intortldal  s.iiul  llal. 

111.  Manv  illv«‘rs«'  tvpos  ot  plants  wi-ro  v'hsi'rvod  lui  this  phvsiii- 
graphioallv  slmplo  Isl.ind  (fablo  At>,  Appoiullx  A),  'taiiv  I'l  1 ho  spi'oios 
woro  found  in  both  sti>rm  t ivli>  pl.iin  and  grass-lu-rb  h.ibltat,  but  oooiirri'd 
at  dlffi'ront  donsitli-s. 


Vogota t Ion 

112.  Till'  vogotation  t r.insi'ot  through  grass-horb,  storm  t idi' 
plain,  and  sand  flat  h.ibitats  host  dosorlbod  tho  plant  oharaot  or  i st  i os 
across  tho  Isl.ind  (Tahlo  211.  Tho  liivorsitv  was  prohably  dno  to  tho 
Island's  consldorablo  dlstanoo  from  tho  opon  so.i,  whioh  oxoliulod  it  from 
porlodlc  dostnictlvo  inundation  by  wavos. 

riT.  (drooping  hontgr.iss,  although  common  in  tho  storm  t ido  plain 
(12  poroont  f ro(|iioncy , U)  poroont  covor),  oxhlbitod  tho  gro.it  ost  oonoon- 
tratlons  within  tho  interior  nplaiul.  lloro  it  .loooniUod  for  up  to  .St) 
porcont  of  t lu'  cover  and  w.is  observed  in  H7  pi'rcont  iif  the  sample  plots. 
American  searocket , althongli  ohserved  over  a greater  portion  of  the 
total  transect  (14  percent  of  the  plots),  .iccoiint eii  lor  .in  average  cover 


Table  21 

Vegetation  of  Half  Moon  Island 


I 


Life  Form 

Species 

Importance 

Value 

Percent 

Mean 

Cover 

Range 

Percent 

Frequency 

Grasses 

Creeping  bentgrass 

128.3 

10.0 

0-  80 

32 

American  dunegrass 

57.5 

2.4 

0-  30 

24 

Tufted  hair grass 

14.2 

0.8 

0-  15 

5 

Sedges 

Three-square  bulrush 

145.8 

0.5 

0-  10 

5 

Lyngby's  sedge 

54.2 

0. 1 

0-  5 

3 

Herbs 

American  searocket 

104.1 

6. 6 

0-  45 

34 

Beach  pea 

25.9 

1.7 

0-  30 

8 

Shore  orache 

17.6 

0.8 

0-  10 

8 

Sheep  sorrel 

14.7 

0.5 

0-  10 

8 

Yellow  dock 

14.7 

0.5 

0-  10 

8 

Pacific  silverweed 

13.8 

0.4 

0-  5 

8 

Brass  buttons 

9.2 

0.3 

0-  5 

5 

Trees 

Hooker  willow 

200.0 

0.3 

0-  5 

5 

■i 


I 
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of  only  6.6  percent.  Its  primary  distribution  occurred  within  the  storm 
tide  plain  and  sand  flat.  American  dunegrass,  the  third  most  prevalent 
species,  occurred  as  scattered  clumps  throughout  grass-herb  and  storm 
tide  plain  habitats.  Its  sparse  cover  was  low  when  compared  with  the  80 
to  100  percent  cover  for  this  species  on  other  Islands. 

Discussion 

134.  Half  Moon  Island  did  not  support  nesting  colonies  of  gulls 
or  terns  In  1977,  but  It  Is  conceivable  that  It  may  In  the  future.  The 
location,  size,  and  unique  distribution  of  creeping  bentgrass,  sea- 
rocket,  /Imerlcan  dunegrass,  and  other  less  numerically  Important  grasses 
and  herbs  Indicated  that  this  Island  had  the  essential  characteristics 
for  successful  gull  and  tern  colonization.  However,  Its  location  adjacent 
to  a primary  shipping  channel,  and  Its  relatively  great  distance  from 
the  sea,  may  combine  to  counter  these  advantages  and  make  It  unattractive 
as  a nesting  site  for  these  seabird  species,  especially  If  other  liablt- 
able  Islands  are  available. 

135.  Half  Moon  Island  has  been  primarily  used  by  feeding  and 
roosting  shoreblrds  and,  to  a lesser  extent,  by  loafing  gulls,  terns, 
and  some  waterfowl.  Tens  of  thousands  of  migrating  and  wintering  shore- 
birds  have  used  this  Island  and  the  nearby  flats  north  of  the  west  end 
of  Bowerman  Field. 

Grays  Harbor,  Sand  Island 

Physical  characteristics 

136.  As  shown  In  Figure  20,  Sand  Island,  about  8 km  due  west  of 
Half  Moon,  lies  nearly  In  tlie  center  of  the  north  bay  of  Grays  Harbor. 
This  Island  and  Its  neighbor  to  the  north.  Goose  Island,  are  of  recent 
geologic  origin,  neither  Island  appearing  on  a 1913  topographic  map  of 
the  region.  Both  were  probably  created  from  Increased  sedimentation 
resulting  from  the  construction  early  In  this  century  of  the  north  and 
south  jetties  at  the  entrance  to  the  harbor.  The  shape  of  Sand  Island  Is 
constantly  changing,  but  Is  altered  primarily  by  winter  storms. 
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137.  The  island  Is  oriented  primarily  east/west,  with  a northern 
extension  at  the  west  end  and  a narrow  east/west  bar  running  east  from 
tlje  north  extension  parallel  with  the  main  body  of  the  island.  The 
majority  of  the  substrate  is  sand. 

tobj tat  description 

138.  The  distribution  of  Sand  Island  habitat  types  Is  shown  in 
Figure  23  and  vegetation  abundance  is  listed  in  Appendix  A,  Table  A7.  A 
discrete  and  well-developed  area  of  vegetation  bounded  by  a dune  on  tlie 
west  made  up  the  east  end  of  Sand  Island.  The  central  area  was  covered 
with  grasses  and  herbs  and  some  driftwood.  The  terrain  of  the  northern 
part  of  the  island  consisted  of  gently  rolling  luimmocks  sparsely  covered 
by  grasses.  It  is  here  that  many  gulls  rested,  and  the  vegetation  at  tlie 
height  of  the  nesting  season  was  compressed  by  the  gulls.  This  entire 
area  was  used  for  nesting  by  western/glaucous-winged  gulls. 

Colon lal  nesting  species 

139.  In  1977  an  estimated  800  to  1000  pairs  of  western/glaucous- 
winged  gulls  and  1700  pairs  of  Caspian  terns  nested  on  Sand  Island 
(Figure  24).  Five  visits  were  made  throughout  the  season  to  determine 
population  size  and  nesting  status. 

140.  On  22  May,  66  gull  nests  were  observed  in  a representative 
portion  of  the  colony  (Table  22). 

Table  22 

Nest  Status  of  Gull  Colony,  Sand  Island,  22  May  197_7 


Assuming  that  10  percent  (b)  ot'  the  active  nests  consisted  ot  two-egg 
clutches.  It  appeared  that  egg-laying  was  complete  In  33  nests  or  bO 
percent  of  the  total.  Laying  had  probably  been  Initiated  In  all  active 
nests  by  this  time. 

lAl.  Of  the  bb  nests,  18  nests  representing  a similar  clutch  size 
distribution  were  marked  and  observed  during  a subsequent  visit  on  14 
June.  By  this  time,  nesting  status  liad  progressed  as  shown  In  Table  Jl. 
iMly  one  two-egg  clutch  remained;  the  others  and  all  previous  one-egg 
clutches  contained  an  additional  egg.  Kight  (47  percent)  of  the  17 
active  nests  had  begun  to  hatch. 

142.  By  14  July,  1 month  later,  only  4 (23  percent)  of  the  17 
active  nests  still  contained  chicks,  and  1 nest  of  three  eggs  had  not 
hatched.  Twelve  nests  could  not  be  located.  All  chicks  observed  I'li  the 
island  were  more  than  half-grown,  but  none  had  fledged.  Ht'wevt>r,  by  tht' 
time  of  the  next  visit,  17  August,  fledging  was  complete. 

143.  Egg-laying  was  well  underway  In  the  I'asplan  tern  colony  bv 
the  first  visit  on  22  May  (Table  24).  Eight  eggs  were  pipped  and  one 
chick  had  lust  hatched  near  the  edge  of  the  colony.  These  data  Indicated 
that  approximately  two  thirds  of  the  colony  had  completed  egg-laying  and 
hatching  wiis  Just  beginning. 

144.  Of  the  229  nests,  30  were  individually  marked  and  observed 
during  the  next  visit  on  2b  Nay.  At  this  time,  a team  of  observers 
counted  1737  tern  nests  on  the  Island;  many  of  the  young  had  hatched  and 
the  huge  mobile  groups  of  chicks  precluded  any  precise  counts.  tM'  the  30 
nests  marked  4 days  earlier,  3 had  at  least  one  less  egg,  2 contained  a 
recently  hatched  chick,  and  1 nest  had  disappeared.  Thus,  at  least  7 
percent  and  perhaps  as  many  as  17  I'ercent  of  the  nests  had  begun  liatcli- 
Ing.  No  additional  eggs  had  been  laid. 

145.  Three  weeks  later  (14  June),  almost  all  eggs  had  hatched  and 
the  chicks  had  left  the  nest.  On  14  July,  13  nests  (most  with  two  eggs! 
were  located  west  of  the  primary  nesting  are.i.  A representative  sample 
of  tern  chicks  was  also  observed.  Of  121  young,  90  were  calegorlzt'd  as 
large,  15  were  medium,  and  b were  still  di’wnv.  Eleven  dead  chicks  w*'re 
found  throughout  the  colony  and  one  had  been  banded. 
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146.  By  17  August,  approximately  120  flightless  young  remained  in 
the  colony.  Six  nests  containing  eggs  were  also  found  and  50  dead  young 
(5  banded)  were  observed. 

Vegetation  at  the  colony 

147.  Terns  nested  throughout  tlie  sparsely  vegetated  storm  tide 
plain,  but  were  most  numerous  within  the  grass-herb  habitat  toward  the 
southwest  end  of  the  island  (Figure  25).  Culls,  on  the  otlier  hand, 
nested  on  the  higher  elevation  dune  and  grass-herb  habitats  available  at 
the  northeast  section  of  tlie  island  (Figure  26). 

148.  Tlie  vegetation  transect  through  the  Sand  Island  tern  colonv 
showed  only  two  plant  species,  American  dunegrass  and  American  searocket , 
which  were  approximately  equal  in  distribution  and  abundance  (Table  25). 
Clam  shells  and  sand  occupied  much  of  the  unvegetated  remainder  of  the 
colony  substrate.  The  mix  of  vegetated  to  nonvegetated  substrate  at  the 
colony  suggested  that  the  terns  may  have  selected  these  characteristics 
for  breeding  areas. 

14'1.  Tlie  gull  colony  vegetation  transect  data  (Table  25)  show 
that  dunegrass  was  the  dominant  plant  over  much  of  this  area,  with 
creeping  bentgrass  becoming  very  prominent  well  into  the  colony  area. 
number  of  herbaceous  species  were  also  found  throughout  the  colony. 

Discussion 

150.  The  vegetation  of  Sand  Island  was  quite  stable  and  well  pro- 
tected from  all  but  the  most  severe  waves  and  weather,  and  thus  afforded 
an  ideal  colony  site.  Some  vegetation  was  required  for  successful  gull 
nesting,  as  indicated  by  the  presence  of  American  dunegrass,  creeping 
bentgrass,  and  other  species  observed  in  the  colony.  The  relationship  of 
vegetation  to  gull  nesting  and  nesting  success,  however,  is  difficult  to 
quantify.  It  appeared  that  the  primary  nesting  areas  of  this  island  were 
not  significantly  related  to  vegetation,  but  rather  to  physical  protec- 
tion afforded  by  the  dunes.  Areas  of  lieavlest  nesting  density  w'ere  char- 
acterized bv  worn  and  thinned  vegetation.  Nests  in  sparse  vegetation 
were  frequently  hidden  among  logs  and  drift  material,  and  fledging 
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FIGURE  26.  GULL  NESTING  HABITAT  ON  SAND  ISLAND,  VIEW 
TO  THE  NORTHEAST  FROM  THE  SOUTH  EDGE  OF  THE  COLONY 


Table  2') 


Vegetation  ol 

Te  rn 

aiul  (tall 

Oolon  li's 

ot' 

Sand 

Island 

Importance 

I’ercent 

Cover 

I’ercent 

l.ll'e  I’orm 

Spec  li's 

Va  lae 

Mean 

Range  1 

’riuiui’iu' 

Teru  CoUaiy 

('•rasses 

American  danograss 

— 

7.1 

0-  90 

20 

Herbs 

Anu'rican  searocket 

— 

8.  A 

0-  90 

1(1 

Oil  1 1 CT’K'iiy 

Orasses 

American  danegrass 

Sb . 1 

30.  7 

0-  100 

(.7 

Creeping  bentgrass 

8A.0 

29.2 

0-1 00 

a7 

Coiimu'n  velvet  grass 

13.  1 

A.  2 

0-  70 

13 

Tatted  hair grass 

3.  7 

1 .A 

0-  30 

0 

Karopean  beachgrass 

A . d 

0.9 

0-  H1 

(3 

Meadow  l>arley 

2.  1 

0.2 

0-  3 

1 

Sa 1 t grass 

1.5 

0.  1 

0-  3 

3 

Rashes 

Baltic  rasli 

200.0 

0.  3 

0-  33 

> 

Seilj^es 

hyngby's  sedge 

200.0 

0.  A 

0-  10 

a 

Herbs 

SIu>re  oraclu' 

102.9 

8.  1 

0-  90 

29 

American  searocket 

23.8 

2.3 

0-  80 

(> 

I’ac  i f t c s 1 1 verweed 

27.3 

1.9 

0-  A3 

Beach  pea 

17.  3 

0.  7 

0-  20 

8 

l.ady'  s-nlghtcap 

7.3 

O.A 

0-  13 

3 

Sea-watch 

3.8 

0.  1 

0-  3 

•3 

Salmonberry 

3.8 

0.  1 

0-  3 

•) 

I'.lant  vetch 

3.8 

0.  1 

0-  3 

•3 

t’.iMimu>n  sow-  thistle 

3.8 

0.  1 

0-  3 

3 

Yarrow 

3.8 

0,  1 

0-  3 

3 
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siu'oess  was  probably  bibber  In  tboso  areas.  During  a normal  growing 
season,  IL  Is  unlikely  that  tl>e  grasses  on  this  island  ever  reach  a 
height  or  density  that  would  preclude  nesting  by  gulls. 

I SI.  Terns  first  nested  on  Sand  Island  in  197b  when  Ih'nland 
(197bb)  reported  bOO  pairs.  The  iui-rease  to  17T7  reported  in  this  study 
may  not  indicate  an  Increase  in  the  total  population  of  the  area,  how- 
ever. Increases  in  the  tern  populations  of  any  of  the  three  tlrays  Harbor 
Islands  (Sand,  (loose,  and  Whltciimb)  have  been  followed  bv  decreases  on 
the  other  islands,  and  it  is  thought  that  many  of  the  terns  move  between 
islands  as  habitat  Is  altered  (I’enland  197bb,  Smith  and  Mudd  197b). 

IS2.  In  August  1971,  Sand  Island,  owned  by  the  State  of  W.ashing- 
ton,  was  given  "Natural  Area  Preserve"  status  and  w.is  withdrawn  from 
sale  or  lease  by  the  Washington  Department  of  N.itural  Kesources  (DNR) . 
I.lmited  protection  Is  provided  by  a sign  on  the  island  which  prohibits 
entry  frc>m  I May  to  31  August.  Kntry  permits  may  be  obtained  from  the 
DNR  Sanctuary  (Iff  Ice  In  (Tiehalls,  Washington. 

151.  The  preserve  status  was  originally  enacted  to  protect  the 
harbor  seals  (I’luiCji  v^ltullna)  v>>hlch  congregated  on  the  island.  However, 
the  gull  and  tern  coli>nles  are  also  protected  since  the  entry  limitation 
spans  their  peak  nesting  periods. 

(’.raj/s  Harlior,  (loose  Island 


riiyslcal  chari(cti’;^r  1st  Ic^ 

15A.  (loose  Island  is  located  in  the  northern  portion  of  (Iravs 
Harbor,  as  shown  in  Tlgure  20.  in  1977,  it  was  narrow  .uui  distinctly 
hooked  at  the  west  end,  and  exhibited  ;i  wide  curved  terminus  at  the  east 
end,  resulting  In  a protected  bay  along  the  north  shore.  The  gnsitest 
elevation  was  roughly  5 m. 

Habitat  d^crjptlon 

155.  (loose  Island  exhibited  sand  flat,  beach,  storm  tide  plain, 
dune,  and  grass-herb  habitats  (Kigure  27).  Three  of  these  five  habitats 
(storm  tide  plain  excluded)  formed  narrow  concentric  bands  of  distinct 
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vegetation  around  the  central  core  of  the  grass-herb  habitat.  A wide 
sand  flat  was  present  on  the  island's  protected  north  side,  but  became 
narrower  as  it  extended  around  the  east  and  west  spits  and  along  the 
south  side.  Upland,  the  sand  flat  graded  into  a distinctive  beach  colo- 
nized by  only  two  plant  species,  American  searocket  and  sea  purslane. 

( 

The  beach  was  further  characterized  by  abundant  driftwood,  especially  on  I 

the  south  and  west  sides.  I’lant  species  composition  and  relative  density 

within  habitat  types  are  shown  In  Appendix  A,  Table  A8.  l 

156.  A large  storm  tide  plain  occupied  tl>e  extreme  eastern  portion  | 

of  tl»e  Island.  This  driftwood-scattered  upland  area  had  primarily  been 

colonized  by  a few  grasses  and  herbs.  Creeping  bentgrass,  American  dune- 
grass,  shore  orache  (At  rip  lex  patula),  and  searocket  were  the  mi)st  com- 
mon species. 

157.  A high  dune  separated  the  storm  tide  plain  and  beaches  from 
an  interior  low  grass-herb  habitat.  The  south  and  west  banks  of  the  dune 

were  best  developed  and  significantly  protected  the  interior  grassland  , 

from  wind  anil  water.  A dense  cover  of  Kuropean  beachgrass  and  American 
dunegrass  had  stabilized  the  dune.  Silver  bursage  (Ambrosia  c^hamlss^inis) 

and  northern  dune  tansy  (Tanact^um  douglas i 1 ) were  common  herb  species  ' 

contributing  to  the  vegetative  diversity  and  stability  of  the  dune. 

158.  A central  grass-herb  region  dominated  by  dunegrass  and  com- 
mon velvetgrass  occurred  in  a protected  interior  trough  extending  along 
the  length  of  the  Island  and  along  the  narrow  eastern  spit.  Numerous 
herbs  were  found  within  this  protected  region,  but  only  beach  pea 
occurred  in  any  significant  quantities. 

Colonljil  iies^t^injj^ 

159.  IHirlng  the  first  visit  on  2h  May,  western/glaucous-wlnged 
gulls  were  found  nesting  tliroughout  all  habitats  of  the  island  (Figures 
28  and  29).  Several  strip  censuses  of  nests  were  conducted  across  the 
width  of  the  Island  through  representative  portions  of  the  colony.  Nest 
counts  were  extrapolated  to  the  total  Island  nesting  area  and,  when 
substantiated  by  counts  of  adults  along  the  shoreline,  the  total  nesting 
population  was  estimated  to  be  2500  to  5000  pairs. 
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160.  On  14  June,  63  nests  were  observed  In  a representative  por- 
tion of  the  colony  near  the  bend  at  the  west  end  of  the  island  (Table 
26).  The  proportion  of  inactive  nests  (3  percent)  was  far  less  than  that 
found  on  East  Sand  Island  (Baker  Bay)  in  this  study  and  for  similar  gull 
species  on  the  west  coast  (Harper  1971,  Patten  1974).  Of  the  active 
nests,  it  was  assumed  tliat  egg-laying  was  complete,  as  on  East  Sand 
Island  (Baker  Bay),  and  that  nests  with  one  or  two  eggs  had  contained 
chicks  which  deserted  the  nest.  Thus,  hatching  had  probably  begun  in  49 
percent  (30)  of  the  nests. 


Table  26 

Gull  Nest  Status  on  Goose  Island,  14  June  1977 
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n Chicks/Nest 
_0__J 2 3 

2 - - 4 

2 4 8 1 

9 2 

31 


Total  Nests 
Active 


63 

61 


161.  One  month  later  (14  July),  53  nests  were  observed.  All  con- 
tained at  least  one  chick  and  75  percent  held  two  or  three.  By  the  time 
of  the  next  visit  on  17  August,  fledging  was  essentially  complete. 

Vegetat ion  at  the  colony 

162.  Two  vegetation  transects,  shown  in  Figure  29,  were  analyzed 
on  Goose  Island.  Transect  1 , 44  m across  the  narrow  central  part  of  the 
island,  crossed  two  beach  and  dune  habitats  and  the  central  grass-herb 
trough.  Table  27  shows  that  only  five  plant  species,  of  which  American 
dunegrass  was  tlie  most  abundant,  wore  observed.  This  species  ranged 
across  dune  and  grass-herb  liabitats  and  accounted  for  21  percent  of  the 
cover  and  occurred  in  61  percent  of  the  test  plots. 
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Table  27 

Vegetation  of  Goose  Island 


Life  Form 

Species 

Importance 

Value 

Percent 

Mean 

Cover 

Range 

Percent 

Frequency 

Transect  1 

Grasses 

American  dunegrass 

105.5 

21.1 

0-  80 

61 

European  beachgrass 

59.  1 

13.  3 

0-  95 

30 

Common  velvetgrass 

35.4 

6.5 

0-  60 

22 

Herbs 

American  searocket 

121.8 

2.8 

0-  40 

17 

Silver  bursage 

IS. 2 

1.1 

0-  10 

17 

Transect  2 

Grasses 

American  dunegrass 

107.2 

47.5 

15-100 

100 

Common  velvetgrass 

63.2 

21.3 

0-  65 

77 

Creeping  bentgrass 

23.5 

8.5 

0-  70 

27 

Meadow  barley 

3.2 

1.0 

0-  25 

4 

Quack  grass 

2.9 

0.8 

0-  20 

4 

Herbs 

Beach  pea 

73.2 

3.1 

0-  20 

39 

Northern  dune  tansy 

37.9 

1.7 

0-  10 

19 

Common  sow-thistle 

28.2 

1.2 

0-  10 

15 

Yarrow 

16.9 

0.8 

0-  10 

8 

Small  bedstraw 

20.7 

0.8 

0-  10 

12 

American  searocket 

14.6 

0.6 

0-  10 

8 

Shore  orache 

8.5 

0.4 

0-  10 

4 
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163.  F.iiropean  beacligrass,  although  not  as  well  represented  across 
the  entire  transect,  was  very  dense  on  the  north  dune,  where  It  accounted 
for  up  to  95  percent  cover  and  100  percent  frequency.  Common  velvetgrass 
appeared  only  In  the  central  lowlands,  where  it  covered  10  to  60  percent 
of  sample  plots  and  appeared  as  a codominant  with  dunegrass.  Silver 
bursage  was  also  frequently  observed  in  the  lowlands,  but  accounted  for 
only  1 percent  of  the  ground  cover.  Distribution  of  /Vmerican  searocket 
was  limited  to  beach  and  low  dune  habitats.  In  optimum  localities,  it 
accounted  for  a maximum  of  40  percent  cover,  but  averaged  5 to  10  percent. 

164.  The  second  transect,  50-ra  long  through  the  gull  colony, 
extended  from  the  west  dune  habitat  in  a west/soutliwest  direction  (Table 
27).  .\lthough  12  plant  species  were  observed  along  the  transect,  dune- 
grass  and  velvetgrass  were  the  dominant  species.  Together,  these  grasses 
accounted  for  69  percent  of  the  ground  cover.  American  dunegrass  was 
observed  in  every  plot,  whereas  velvetgrass  was  found  in  77  percent  of 
all  plots.  Creeping  bentgrass  and  beach  pea  covered  approximately  8 and 
3 percent,  respectively,  of  sampled  quadrats  and  exhibited  a frequency 
of  occurrence  of  27  and  38  percent.  Other  grass-herb  species  were  of 
minor  numerical  importance. 

Discussion 

165.  Gulls  were  first  seen  nesting  on  Goose  Island  in  1953,  but 
no  quantitative  data  were  available  until  1975  (Penland  1976a).  Penland 
estimated  3500  nesting  pairs  of  western/glaucous-winged  hybrids.  Wayne 
Hoffman,  of  Oregon  State  University,  estimated  2000  nesting  gulls  on  14 
July  1975,  and  on  that  day  Washington  Department  of  Game  personnel 
inventoried  gull  nests,  eggs,  and  chicks  (Smith  and  Mudd  1976).  In  three 
transects  that  covered  the  Island,  649  gull  nests  were  analyzed  and  a 
total  of  866  live  chicks  and  33  dead  chicks  were  observed.  These  values, 
however,  were  considered  underestimates  because  chicks  were  observed 
hiding  in  dense  vegetation.  Assuming  a conservative  1.33  chicks  per 
nest,  the  Game  Department  estimated  that  the  Goose  Island  colony  produced 
as  many  as  2700  chicks  in  1975.  The  observations  made  in  1977  were 
similar  to  those  reported  recently  and  suggest  that  this  colony  is  well 
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established  and  is  producing  a substantial  annual  increment  to  the  total 
population. 

166.  Caspian  terns  did  not  nest  on  Goose  Island  in  1976  or  1977, 
although  this  island  historically  has  been  a major  nesting  site  for  this 
species.  Terns  were  first  seen  (presumably  nesting)  on  Goose  Island  in 
1957  (Alcorn  1958).  In  1958  an  estimated  70  nesting  pairs  used  the 
island,  but  no  additional  counts  were  made  until  1973,  when  1000  pairs 
were  estimated.  In  1974  that  number  had  dropped  to  300  pairs  and  only 
169  nests  were  counted  in  1975  (Penland  1976a).  The  following  spring, 
only  90  nests  were  observed  (Smith  and  Mudd  1976). 

167.  The  reduction  in  breeding  numbers  apparently  was  due  to 
erosion  of  the  Island,  which  progressively  removed  tern  nesting  habitat. 
The  last  of  the  nesting  area  was  eroded  by  a series  of  storms  in  the 
winter  of  1975/76,  and  terns  are  not  expected  to  nest  here  until  suit- 
able habitat  is  again  provided.  Although  the  disappearance  of  terns 
renders  this  island  slightly  less  diverse  than  Sand  Island,  it  is  still 
an  Important  area  for  gull  nesting  and  is  used  for  resting  and  feeding 
by  other  colonial  nesting  seabirds  and  some  passerines. 

168.  In  August  1973,  Goose  Island,  owned  by  the  State  of  Washing- 
ton, was  given  "Natural  Area  Preserve"  status  and  was  withdrawn  from 
sale  or  lease  by  the  Washington  Department  of  Natural  Resources  (DNR) . 
Limited  protection  is  provided  by  a sign  on  the  island  which  prohibits 
entry  from  1 March  to  31  August.  Entry  permits  may  be  obtained  from  the 
DNR  Sanctuary  Office  in  Chehalis,  Washington. 

169.  The  preserve  status  was  originally  enacted  to  protect  the 
Caspian  terns  which  nested  on  the  Island  until  1973.  Although  terns  no 
longer  nest  there,  the  status  of  the  island  probably  will  not  change 
since  State  agencies  have  become  more  aware  of  its  importance  to  other 
species . 

170.  This  island  is  in  many  respects  the  most  stable  of  those 
that  support  gull  populations  in  this  area.  The  well-established  vegeta- 
tion is  buffered  from  storms  by  driftwood  and  dunes  and  it  seems  likely 
that  this  Island  will  continue  to  support  colonial  nesting  species  in 
the  future. 
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(Iravs  Harbor,  Whitcomb  Island 


Physic^  characte_r  Ist  Ics 

171.  Whitcomb  Island  is  located  at  the  western  margin  of  Cravs 
Harbor,  1.5  km  east  of  a narrow  peninsula  that  separates  tlie  southern 
half  of  the  liarbor  from  the  ocean.  The  Island  is  sliown  us  only  a shoal 
on  a NOAA  cliart  published  as  recently  as  1957,  and  it  appears  to  have 
become  an  island  within  tlie  last  decade.  In  1977,  it  was  a long  narrow 
Island,  exhibiting  little  relief,  and  much  of  it  was  probably  covered  by 
hlgli  storm  tides. 

Habitat  descript  ion 

172.  IVo  central  dune  areas  were  surrounded  by  a storm  tide  plain 
which  gradually  receded  into  a sand  flat  (Figures  30  and  31).  Only  four 
plant  species,  American  searocket,  American  dunegrass,  Kuropean  beach- 
grass,  and  sea  purslane,  were  found  on  the  Island  (Appendix  A,  Table 

A9) . Of  these,  all  four  i>ccurred  primarily  in  the  dune  area  and  searocket 
and  dunegrass  were  most  abundant. 

t^o  lon  hi I _nest  iii^g^  spec  i_es 

173.  Western/glaucous-wlnged  gulls,  ring-billed  gulls,  and  Caspian 
terns  were  observed  nesting  on  Whitcomb  Island  in  1977  (Figure  32).  tin 

26  May,  AS  western/glaucous-winged  gull  nests  were  found,  none  of  which 
contained  young.  Most  nests  held  two  to  three  eggs.  Ourlng  the  next 
visit,  on  14  July,  only  chicks  were  found  and  all  were  of  medium  to 
large  size.  Fledging  was  complete  by  the  last  visit,  on  17  August. 

174.  Three  ring-billed  gull  ni'sts  were  also  observed  during  tlu' 

May  visit  and  nine  nests  containing  12  chicks  were  seen  in  July.  One 
nest  still  contained  an  egg  and  three  of  the  chicks  were  less  than  3 
days  old.  In  August,  three  dead  ring-billed  gulls  were  found;  two  were 
entangled  In  monofilament  fishing  line. 

175.  Also  on  26  May,  307  Caspian  tern  nests  were  counted;  most 
contained  three  eggs,  although  20  held  small  young.  Rv  14  Julv,  onlv  40 
nests  were  still  active,  containing  either  eggs  or  chicks  less  than  1 
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wi*ok  old.  Klodgod  young  numbered  79,  and  20  dead  young  (3  banded)  and  1 
dead  adult  were  found  In  a search  of  the  colony  area.  On  17  August,  48 
young  flightless  terns  were  counted  and  17  active  nests  wore  found  with 
combinations  of  clilcks  less  than  I week  old  and  eggs. 

Vegetat ion  at  t he  colony 

176.  One  l62'-m  transect,  extending  through  both  gull  colonies  and 
the  northern  portion  of  the  Caspian  tern  colony,  was  examined  to  describe 
bird  colony  vegetation  (Figure  32  and  Table  28).  American  dunegrass  and 
American  searocket  were  the  only  two  species  of  jilants  observed  along 
the  colony  transect.  Tiigether,  these  species  accounted  for  only  7 percent 
of  ground  cover,  bunegrass  was  primarily  concentrated  on  one  low  ridge 
where  it  covered  from  5 to  90  percent  of  the  plot,  whereas  searocket  was 
scattered  in  small  clumps  on  tl>e  sandy  storm  tide  plain. 


Table  28 

Vege ta^tj i^n  i tcomb  Isljuid 


Percent 

Cover 

Percent 

Life  Form 

Spec les 

Mean 

Range 

Frequency 

Or asses 

American  dunegrass 

6.2 

0-80 

15 

Herbs 

/Vmerlcan  searocket 

0.8 

0-20 

6 

0 i scuss ion 

177.  Although  gulls  did  not  nest  on  Wliitcoinb  Island  in  1974 
(Smith  and  Mudd  1976),  40  pairs  of  glaucous-winged  gulls  were  reported 
nesting  the  next  2 years  (Penland  1976a).  Twenty-seven  active  nests  were 
found  in  June  1975,  and  by  8 August  little  evidence  of  nesting  was 
observed  (Smith  and  Mudd  1976).  The  observation  of  45  nests  in  1977 
Indicates  a stable  population  on  this  newly  accreted  island. 

178.  Nesting  (Caspian  terns  were  first  seen  by  a local  oyster 
fisherman,  and  in  August  1974  Smith  and  Mudd  (1976)  estimated  a 2000-  to 
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j 3000-bird  colony.  At  this  time,  eggs  were  still  being  incubated,  but 

i ■ 

i ' chicks  of  all  ages  were  found. 

j 179.  In  1975,  the  terns  arrived  between  3 and  8 April,  and  by  15 

April.  50  to  200  adults  had  arrived  at  the  nesting  site.  Penland  observed 
700  active  nests  by  16  May  and  estimated  1075  +50  nests  in  late  May 
(Smith  and  Mudd  1976).  The  mean  clutch  size  was  2.5.  It  was  clear  that 
in  1975  IThitcomb  Island  had  the  largest  and  most  successful  tern  colony 
in  the  Pacific  Northwest. 

180.  A reduction  in  tern  nesting  apparently  has  occurred  since 

I 1975.  In  1977,  only  307  nests  were  observed,  which  accounts  for  less 

than  one  third  of  those  found  in  1975.  This  may  not  indicate  a decrease 
in  the  total  population  of  the  area,  however.  Decreases  in  the  tern 
( populations  of  either  of  the  three  islands  in  Grays  Harbor  have  been 

followed  by  increases  on  other  Islands  and  it  is  thought  that  many  of 
the  terns  move  between  islands  (perhaps  even  to  Willapa  Bay)  as  habitat 
is  altered  (Penland  1976b,  Smith  and  Mudd  1976). 

181.  On  Whitcomb  Island,  the  terns  tended  to  nest  on  lower  areas 
without  cover  except  for  large  driftwood  logs.  Gulls  nested  on  the 
higher  ground  where  searocket  achieved  moderate  density.  Both  species 
were  concentrated  on  the  leeward  (east)  side  of  the  island.  Nesting 
habitat  r.ay  have  been  chosen  at  least  partially  on  the  basis  of  relative 
absence  of  regular  human  Intrusion,  since  the  south  and  west  sides  of 
the  isl'ind  were  most  accessible  by  boat. 

182.  Whitcomb  Island  was  characterized  by  sparse  cover  and  by 
gull  and  tern  nesting  areas  of  restricted  size.  The  island  presently 
undergoes  regular  changes  in  shape  and  will  likely  remain  dynamic  in  the 
future.  Dredged  material  could  be  used  to  both  extend  breeding  habitat 
and  also  stabilize  the  island  by  providing  suitable  substrate  for  vegeta- 
tion colonization.  The  presence  of  a small  boat  harbor  in  the  vicinity 

of  the  island,  however,  will  always  pose  a threat  to  any  colonial  nesting 
species. 
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Duwamlsh  River,  KelloRg  Island 


Physical  characteristics 

183.  Kellogg  Island,  with  an  area  of  approximately  6 ha,  Is  one 
of  the  largest  Islands  In  the  lower  Duwamlsh  River  estuary  (Figure  33). 

It  Is  approximately  550  m long,  250  m wide  at  its  widest  point,  and  the 
northern  half  is  encircled  by  a 1-to  2-m  high  dike.  Heavy  industrial 
activity  occurs  adjacent  to  the  site.  Seaboard  Lumber  Company  uses  the 
channels  surrounding  the  northern,  eastern,  and  western  sections  of  the 
island  to  store  logs  prior  to  their  processing  at  the  mill  immediately 
north  of  the  island.  Logs  10  to  20  m long  are  stored  within  booms  moored 
to  permanent  dolphins  surrounding  the  island.  Portland  Cement  Company, 
which  processes  and  ships  cement  products,  is  located  30  m south  of  tlie 
island  and  uses  the  narrow  cliaanel  south  of  the  island  to  store  barges. 

184.  Water  surrounding  the  island  is  relatively  shallow,  and  an 
extensive  mud  flat  is  exposed  to  the  west  and  north  during  low  tide.  To 
the  west,  this  flat  extends  to  the  mainland.  On  the  east,  the  Georgetown 
reach  of  the  river  has  been  repeatedly  dredged  from  1910  through  1973, 
and  the  river  is  deeper  closer  to  the  shore.  The  northern  one  half  of 
the  island  is  relatively  level,  but  in  the  south  it  gradually  rises  10 

to  15  m and  then  drops  steeply  toward  the  shoreline  of  the  north  channel. 
Elevations  are  1 to  2 m above  mhliw  at  the  northern  border  and  10  m above 
mhhw  at  the  southern  ridge. 

185.  The  subsurface  soil  was  originally  the  result  of  tidal  marsh 
processes  and  therefore  exhibits  localized  concentrations  of  peat  and 
organic  silt  material.  Because  of  the  relatively  undisturbed  nature  of 
the  island  and  the  dense  colonization  of  sedges  and  rushes,  the  organic 
nature  of  the  subsurface  soils  in  the  northern  section  of  the  island 
remain.  In  1973,  portions  of  tlie  island  received  45,900  m'^  of  dredged 
material,  including  cement  and  other  man-made  conglomerates  and  fine 
dredged  material  sands  (Seattle  Department  of  Community  Development 
1976).  Exposed  soils  in  cuts  and  along  channel  banks  reveal  sand,  silt, 
and  gravel  as  dominant  soil  components. 
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Habitat  description 

186.  Figure  34  illustrates  the  numerous  habitats  on  the  island, 
including  an  estuarine  low  salt-marsh,  estuarine  high  salt-marsh,  inland 
brackish  marsh,  freshwater  marsh,  dike,  and  exposed  ridge.  The  vegeta- 
tion types  closely  paralleled  topographic  gradients.  Table  AlO,  Appendix 
A,  shows  the  composition  and  relative  density  of  plant  species  found  in 
these  habitats.  Low  elevation  plant  communities  typified  those  found  on 
coastal  marshes  throughout  the  Pacific  Northwest  (Jefferson  1975,  Filers 
1975).  Shrubs  and  trees  were  conspicuously  absent  from  all  marsh  habitat 
types  on  Kellogg  Island.  High  elevation  plant  communities  varied  with 
island  utilization  and,  specifically,  dredged  material  disposal  history. 

187.  Stone  rubble.  A narrow  stone  rubble  habitat  type  extended 
intermittently  along  the  length  of  the  southern  and  southwestern  border 
of  the  island.  It  was  characterized  by  a mixture  of  both  smooth  and 
angular  rocks  that  extend  2 to  10  ra  from  the  base  of  the  bluff  to  the 
water  line.  The  habitat  zone  was  devoid  of  any  rooted  vegetation. 

188.  Mud  flats.  During  low  tide,  a mud  flat  extended  the  width 
of  the  west  channel  toward  the  mainland.  In  the  southwest,  it  occasion- 
ally connected  to  the  mainland,  whereas  along  the  northwestern  border 
the  flat  was  exposed  between  patches  of  low  marsh  vegetation.  Live 
vegetation  did  not  occur  in  this  intertidal  zone. 

189.  Low  marsh.  A small  low  marsh  habitat  occurred  in  lower 
banks  within  the  upper  reaches  of  tidal  fluctuation  along  both  the 
northern  and  western  boundaries.  Lyngby's  sedge,  creeping  bentgrass, 
shore  orache,  and  brass  button  (Cotula  coronopifolia)  were  the  most 
common  plant  species  characterizing  this  habitat.  The  sedge,  bentgrass, 
and  shore  orache  grew  in  dense  mixed  colonies,  whereas  the  brass  button 
was  found  growing  on  mud  clearings  and  temporary  tide  pools  between 
these  species. 

190.  High  marsh  (estuarine).  An  estuarine  high  marsh  was  located 
on  the  northeast  bank  of  Kellogg  Island.  It  had  developed  at  the  exterior 
base  of  the  dike  and  existed  as  a 0.5- to  1-m  elevated  plain  above  the 
river  channel.  The  dominant  vegetation  was  Lyngby’s  sedge,  although 
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Baltic  rush,  creeping  bentgrass,  and  saltgrass  (Distichlis  spicata)  also 
occurred. 

191.  High  marsh  (brackish) . Within  the  boundaries  of  the  dike, 
an  extensive  brackish  marsh  covered  the  northern  fourth  of  the  island. 
This  habitat  exhibited  a uniform  rush  meadow  of  Baltic  rush,  soft  rush 
(Juncus  ef fusus) , and  common  spike- rush  (Eleocharls  palustris) . In 
depressions  and  regions  of  poor  drainage,  brass  button,  shore  orache. 
Pacific  sllverweed,  sea  plantain  (Plantago  maritima) , and  creeping  bent- 
grass  were  established.  Saltgrass  was  common  near  saltwater  seepage 
holes. 

192.  Grass-herb.  The  grass-herb  habitat  occurred  where  the 
island  had  most  recently  been  disturbed.  It  was  characterized  by  areas 
of  exposed  soil,  sand,  rock  accumulations,  old  roadways,  and  a sparse 
but  diverse  vegetative  cover.  Two  geographically  and  vegetatively  dis- 
tinct grass-herb  habitats  existed.  The  first,  located  in  the  interior  of 
the  island,  was  vegetatively  complex.  It  was  dominated  by  the  introduced 
perennial  common  velvetgrass,  bentgrass,  and  red  fescue.  Scattered  among 
the  grasses  were  numerous  introduced  weed  species,  including  sheep 
sorrel  (Rumex  acetosella) , kitchen  sorrel  (^.  acetosa) , meadow  goldenrod 
(Solldago  canadensis),  fireweed  (Epllobium  angustifolium) , Watson's 
willow-herb  (^.  watsonll) , and  northern  dune  tansy.  The  second  grass- 
herb  habitat,  located  in  the  southernmost  portion  of  the  island,  was 
vegetatively  sparse.  Its  primary  components  were  dense  stands  of  white 
sweet-clover  (Melllotus  alba)  and  velvetgrass,  with  fireweed  and  sheep 
sorrel  occupying  the  driest  locations. 

193.  Shrub.  The  shrub  habitat  type  existed  as  a flat,  wide  band 
extending  east/west  across  the  center  of  the  Island.  Its  primary  plant 
components  included  an  overstory  of  red  alder  and  Scot's  broom,  and  a 
dense  understory  of  common  horsetail.  Velvetgrass  occurred  as  scattered 
clumps  throughout  this  habitat. 

194.  Dike.  The  dil:“  was  an  important  topographic  and  vegetative 
feature  of  Kellogg  Island.  It  encircled  all  but  the  southern  boundary 
and  varied  in  height  from  less  than  1 m above  the  island's  interior  in 
the  south  to  several  meters  along  the  east  and  west  margins.  The  width 
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of  the  dike  also  varied,  from  less  than  1 m in  the  north  to  more  than  3 
m along  the  east  and  west  boundaries.  The  dike  was  vegetatively  and 
structurally  the  most  diverse  habitat  found  on  the  Island.  Numerous 
grass,  herb,  shrub,  and  tree  species  were  mixed,  and  uniform  stands  were 
found  along  its  sides  and  ridge.  Foremost  among  the  more  abundant  species 
were  velvetgrass,  bentgrass,  yarrow,  Himalayan  blackberry,  red  elder, 
red  alder.  Pacific  madrone  (Arbutus  menziesii),  and  Scouler  willow 
(Salix  scouleriana) . 

Vegetation 

195.  Six  transects  were  analyzed  on  Kellogg  Island  to  describe 
the  vegetation  along  habitat  types  (Figure  34).  The  first  transect 
(Table  29)  extended  from  the  Duwamlsh  River  intertidal  zone  to  the 
interior  of  the  island  and  was  perpendicular  to  the  dike  of  the  north 
boundary.  This  revealed  that  Lyngby's  sedge  was  the  most  abundant  species 
outside  the  dike.  It  occurred  in  50  percent  of  the  plots  and  exhibited  a 
mean  cover  of  14  percent.  Seaward  but  adjacent  to  the  dike  and  extending 
across  to  the  interior,  saltgrass  was  the  most  Important  component.  This 
species  was  present  in  31  percent  of  the  plots  and  exhibited  a mean 
cover  of  16.7  percent,  although  in  the  center  of  the  transect  it  formed 
dense  mats  covering  entire  sampling  plots.  Creeping  bentgrass  and  Pacific 
sllverweed  became  important  plant  species  within  the  brackish  high  marsh 
south  of  the  dike.  Bentgrass  accounted  for  42.8  percent  of  the  cover  and 
was  observed  in  58  percent  of  the  transect  plots,  whereas  sllverweed 
accounted  for  8.8  percent  cover  and  was  found  in  27  percent  of  the 
stimple  plots.  Douglas'  aster  (Aster  subspicatus)  and  yarrow  were  the 
only  other  plants  of  any  Importance,  accounting  for  3.6  and  1.7  percent 
cover  and  occurring  in  23  and  15  percent  of  our  sample  plots. 

196.  The  second  transect  extended  across  the  Interior  high  marsh 
west  from  the  east  dike  through  a dense  stand  of  common  reed  (Phragmi tes 
australis) approximately  20  m across.  Mean  cover  of  vegetation  averaged 
greater  than  90  percent  and  was  distributed  only  among  grasses  and 
herbs;  no  shrub  or  tree  species  were  observed  (Table  30).  The  most 
abundant  and  ecologically  dominant  species  were  common  reed  and  creeping 
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Table  29 


Low  and  High  Marsh 

(Transect  1) 

Vegetation  of 

Kellogg  Island 

Life  Form 

Spec ies 

Importance 

Value 

Percent  Cover* 
Mean  Range 

Percent 

Frequency 

Grasses 

Creeping  bentgrass 

137.4 

42.8 

0-100 

58 

Sal tgrass 

h3.b 

lb.  7 

0-100 

31 

Sedges 

Lyngby ' s sedge 

— 

14.0 

0-  93 

50 

Soft  rush 

— 

— 

0-T 

4 

Herbs 

Pacific  sllverweed 

103.9 

8.8 

0-  80 

27 

Douglas'  aster 

bO.9 

3.b 

0-  50 

23 

Yarrow 

15.2 

1.7 

0-  25 

15 

Sea  plantain 

— 

— 

0-T 

4 

English  plantain 

— 

" 

0-T 

4 

Field  milk-thistle 

— 

0-T 

12 

Shore  orache 

— 

— 

0-T 

4 

Other 

Bare  ground 

— 

lb.  1 

0-  75 

23 

* T:  Trace 
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Table  30 


I 


High  Marsh  (Transect  2)  Vegetation  of 
Kellogg  Island 


Life  Form 

Species 

Importance 

Value 

Percent 

Mean 

Cover* 

Range 

Percent 

Frequency 

Grasses 

Common  reed 

113.9 

50.4 

0-100 

62 

Creeping  bentgrass 

70.0 

26.0 

0-  95 

46 

Saltgrass 

82.6 

2.3 

0-  40 

12 

Common  velvetgrass 

3.5 

0.2 

0-  10 

4 

Sedges 

Baltic  rush 

116.9 

6.  7 

0-100 

19 

Soft  rush 

58. A 

3.8 

0-  15 

8 

Lyngby's  sedge 

24.7 

0.2 

0-  5 

8 

Herbs 

Sea  plantain 

77.9 

0.  8 

0-  15 

15 

Douglas'  aster 

52.8 

0.4 

0-  10 

15 

Yarrow 

00 

<r 

0.2 

0-  5 

12 

Pearly-everlasting 

00 

0.2 

0-  5 

12 

Hawkweed 

— 

— 

0-T 

4 

Other 

Litter 

— 

0.8 

0-  20 

4 

Bare  ground 

— 

— 

0-  10 

4 

* T:  Trace 
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bfntRra.ss,  The  common  reed  formed  an  intermittent  marsh  and  completely 
dominated  the  middle  of  the  transect,  exhibiting  100  percent  frequency 
and  cover.  Before  and  after  the  reed  marsh,  bentgrass  dominated  vegeta- 
tive composition;  it  occurred  in  every  plot  and  exhibited  an  average 
cover  of  greater  than  60  percent.  Several  marsh  species.  Including 
Lyngby's  sedge,  soft  rush,  and  Baltic  rush  occurred  mixed  with  l^erbs 
such  as  sea  plantain,  Douglas'  aster,  pearly-everlasting  (Anaphalis 
margaritacea,  and  hawkweed  (Hieracium  sp.).  Tliese  species,  however, 
accounted  for  less  than  25  percent  cover. 

197.  The  tliird  transect  extended  across  the  west  dike  toward  the 
center  of  the  Island.  Low-growing  grasses,  ruslies,  sedges,  and  herbs.  In 
addition  to  larger  shrubs  and  trees,  were  characteristic  (Table  31).  Red 
alder,  I’acific  mailrone,  red  elder,  and  European  mountain-ash  (S^^bus 
aucupar ia)  formed  an  open  canopy  under  which  common  velvetgrass  and 
creeping  bentgrass  were  dominant  ground  cover  species.  Velvetgrass  was 
more  commonly  observed  (82  percent  of  plots)  and  accounted  for  an  esti- 
mated 19. 1 percent  cover,  whereas  the  bentgrass  only  occurred  in  36 
percent  of  the  plots,  but  nevertheless  accounted  for  15.5  percent 
cover.  Hawkweed,  the  most  ubiquitous  herb,  was  observed  in  27  percent  of 
the  sampled  plots  and  accounted  for  2.3  percent  of  the  cover.  Other 
herbs  Included  white  clover  (Tri folium  repens),  exhibiting  1.8  percent 
cover  and  9 percent  frequency,  and  English  plantain  (Plantago  lanceolata), 
with  0.4  percent  cover  and  9 nercent  frequency.  Baltic  rush  and  Lyngby's 
sedge  were  infrequently  observed. 

198.  West  from  the  east  dike  to  the  center  of  the  Island,  Transect 
s stu'wed  that  tile  vegetation  was  a patchwork  of  single  species  popula- 

t ii'iis  (Tablt'  12).  On  the  dike,  Himalayan  blackberry  dominated  by  occur- 
■ in  all  ot  the  plots  and  occupying  100  percent  of  all  plots,  even 
■ r the  t'litire  transect  it  occurred  in  only  31  percent  of  plots 
' ‘ ^ .■.■rc<MU  cover.  At  lower  elevations,  a dense  common 

■ :'at»-'  the  midsection  of  the  transect,  being  observed 

' ■ a aul  aci'ount  ing  for  100  percent  cover,  although 

.'1  't  it  aecounti-d  tor  46  percent  frequency  and  42 

• the  reed  w.is  a communitv  dominated  hv  common 
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bentgrass.  The  conunon  reed  formed  an  intermittent  marsh  and  completely 
dominated  the  middle  of  the  transect,  exhibiting  :00  percent  frequency 
and  cover.  Before  and  after  the  reed  marsh,  bentgrass  dominated  vegeta- 
tive composition;  it  occurred  in  every  plot  and  exhibited  an  average 
cover  of  greater  than  60  percent.  Several  marsh  species,  including 
Lyngby’s  sedge,  soft  rush,  and  Baltic  rush  occurred  mixed  with  herbs 
such  as  sea  plantain,  Douglas'  aster,  pearly-everlasting  (Anaphalis 
margaritacea,  and  hawkweed  (Hleracium  sp.).  These  species,  however, 
accounted  for  less  than  25  percent  cover. 

197.  The  third  transect  extended  across  the  west  dike  toward  the 
center  of  the  Island.  Low-growing  grasses,  rushes,  sedges,  and  herbs,  in 
addition  to  larger  shrubs  and  trees,  were  characteristic  (Table  31).  Red 
alder.  Pacific  madrone,  red  elder,  and  European  mountain-ash  (Sorbus 
aucuparla)  formed  an  open  canopy  under  which  common  velvetgrass  and 
creeping  bentgrass  were  dominant  ground  cover  species.  Velvetgrass  was 
more  commonly  observed  (82  percent  of  plots)  and  accounted  for  an  esti- 
mated 19.1  percent  cover,  whereas  the  bentgrass  only  occurred  in  36 
percent  of  the  plots,  but  nevertheless  accounted  for  15.5  percent 
cover.  Hawkweed,  the  most  ubiquitous  herb,  was  observed  in  27  percent  of 
the  sampled  plots  and  accounted  for  2.3  percent  of  the  cover.  Other 
herbs  included  white  clover  (Trlfollum  repens) , exhibiting  1.8  percent 
cover  and  9 percent  frequency,  and  English  plantain  (Plantago  lanceolata) , 
with  0.4  percent  cover  and  9 percent  frequency.  Baltic  rush  and  Lyngby's 
sedge  were  infrequently  observed. 

198.  West  from  the  east  dike  to  the  center  of  the  island.  Transect 
4 showed  that  the  vegetation  was  a patchwork  of  single  species  popula- 
tions (Table  32).  On  the  dike,  Himalayan  blackberry  dominated  by  occur- 
ring in  all  of  the  plots  and  occupying  100  percent  of  all  plots,  even 
though  for  the  entire  transect  it  occurred  in  only  31  percent  of  plots 
and  averaged  19.6  percent  cover.  At  lower  elevations,  a dense  common 
reed  population  dominated  the  midsection  of  the  transect,  being  observed 
in  all  central  plots  and  accounting  for  100  percent  cover,  although 
within  the  total  transect  it  accounted  for  46  percent  frequency  and  42 
percent  cover.  West  of  the  reed  was  a community  dominated  by  common 


129 


Table  11 


West  hike 

irranseet  1)  Ve^je 

t a t i on 

of 

Kell  ogg  1 s ljUid 

Inportanei' 

I’eree 

nt  Cover 

Percent 

Life  Form 

Speeies 

V’a  1 ue 

Mean 

Range 

Freiiuency 

Or.isses 

I'onuni'ii  velvet^rass  129.7 

19.1 

0- 

30 

82 

t'reepinn  bent^rass  73.  1 

13.3 

0- 

100 

3b 

Seilges 

ILiltie  rash 

100.0  . 

0.4 

0- 

3 

9 

l.vnubv's  seiige 

100.0 

0.4 

0- 

3 

9 

lli'rbs 

111.1 

2.3 

0- 

20 

27 

White  eli'ver 

bO.O 

1.8 

0- 

20 

9 

Knglisli  pl.int.iin 

28. 9 

0.4 

0- 

3 

9 

Sl^rubs  ;uut 
Trees 

Keil  .>Uler 

99.  '> 

4.5 

0- 

30 

13 

I’aclflc  m.ulrene 

4 3.4 

1.4 

0- 

13 

9 

Coast  red  elder 

28.  5 

0.4 

0- 

3 

9 

Kuropean  mountain 

-ash  28.3 

0.4 

0- 

5 

9 

Other 


Litter 


21.8 


0-  90 


3b 


Fa  St  1)  i ko  and  Hij;h 

Marsh  (Transect  4)  ’ 

i'egetat  ion 

of 

Kellogg  Is 1 a nd 

Life  Form 

Species 

importance 
\'a  1 ue 

Percent  (kiver 
Mean  Ranee 

Percent 

Frequencv 

Crassos 

Common  reed 

'•>4,2 

20.8 

0-100 

31 

Common  velvetgrass 

74 . b 

P.5 

0-  20 

b2 

Red  fescue 

17.0 

3.  1 

0-  40 

8 

Creeping  bentgrass 

14.2 

0.4 

0-  5 

15 

Sod cos 

Lyngby's  sedge 

200 . 0 

3,8 

0-  50 

8 

Herbs 

Common  horsetail 

140.0 

42.0 

0-100 

4b 

Field  milk-thistle 

34.3 

1.5 

0-  5 

11 

Canadian  thistle 

lb.  8 

0.8 

0-  10 

15 

Meadow  goldenrod 

8.9 

0.4 

0-  5 

8 

Shrubs 

Hlmalavan  blackberry 

151.  1 

19, b 

0-100 

31 

Scotch  broom 

98.9 

3.8 

0-  40 

15 

horsetail.  It  entirely  covered  the  western  transect  plots.  Occurring  as 
scattered  clumps  between  these  three  major  plant  concentrations  were 
velvetgrass,  red  fescue,  bentgrass,  field  mllk-thlstle  (Sonchus  arvensls) 
Canadian  thistle  (Cl rs lum  arvense) , meadow  goldenrod,  and  Scot's  broom. 

199.  The  most  numerous  species  were  observed  aloitg  the  fifth 
transect  (Table  33).  Thirteen  grass-herb  and  one  shrub  species  were 
observed,  forming  a mosaic  along  most  of  this  42- m transect.  Velvetgrass 
was  observed  most  frequently  in  sample  plots  (57  percent  of  the  time); 
however,  all  but  two  of  the  remaining  species  were  also  well  represented. 
Although  red  fescue,  Himalayan  blackberry,  and  white  sweet-clover  formed 
dense  localized  populations  and  accounted  for  70,  100,  and  100  percent 

of  the  vegetative  cover,  respectively,  other  species  were  scattered 
along  the  transect,  each  Individually  occupying  less  than  40  percent  of 
any  sample  plot.  An  unvegetated  section  characteristic  of  the  dryer 
Internal  areas  of  the  island  was  found  at  the  eastern  end  of  the  tran- 
sect. Bare  ground  in  this  region  occupied  between  40  and  90  percent  of 
sampled  plots. 

200.  The  vegetation  colonizing  the  1973  dredged  material  deposit 
was  quantified  by  the  sixth  transect  (Table  34).  This  short  12-m  transect 
Immediately  west  of  a primitive  roadbed,  was  only  sparsely  vegetated.  On 
the  average,  cover  was  less  than  55  percent  of  plot  area,  although  range 
of  coverage  varied  from  5 to  100  percent.  Plant  species  were  primarily 
Introduced  early  successlonal  grasses  and  herbs.  The  most  common  species 
observed  were  red  fescue,  white  sweet-clover,  northern  dune  tansy,  and 
goldenrod,  occurring  with  a frequency  of  67,  67,  50,  and  50  percent, 
respectively. 

niscusslon 

201.  There  Is  no  history  of  colonl.al  nesting  waterblrds  breeding 
on  Kellogg  Island  and  none  w'ere  observed  In  1977.  The  log  rafts  surround- 
ing the  Island  are  used  extensively  for  resting  by  great  blue  herons  and 
other  species.  Up  to  10  herons  were  observed  there  and  approximately  100 
glaucous-winged  gulls  and  25  Bonaparte's  gulls  were  seen  at  one  time. 
Herons  also  feed  on  the  tidal  flats  to  the  west  and  north  of  the  Island. 
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Table  33 


East  Dike  and  Shrub  Habitat  (Transect  5)  Vegetation 
of  Kellogg  Island 


Life  Form 

Spec ies 

Importance 
Va  1 ue 

Percent 

Mean 

Cover* 

Range 

Percent 

Frequencv 

Grasses 

Red  fescue 

78.8 

13.  b 

0-  70 

38 

Common  velvetgras* 

34. 5 

4.1 

0-  20 

57 

Silver  hairgrass 

40.8 

b.3 

0-  40 

24 

Creeping  bentgrass 

13. b 

0.7 

0-  5 

19 

Bluegrass 

10.3 

0.9 

0-  20 

10 

Herbs 

White  sweet-clover 

b8.  b 

8.b 

0-100 

14 

Meadow  goldenrod 

42 , 4 

2.5 

0-  20 

U 

Pearl y-everlast ing 

3b . b 

2.  1 

0-  20 

29 

Lambsquarter 

33.8 

0.5 

0-  5 

29 

Field  milk-thistle 

19.4 

0.7 

0-  10 

19 

Yarrow 

7.2 

0.  3 

0-  10 

5 

Canadian  thistle 

— 

— 

0-T 

10 

Pacific  silverweed 

— 

— 

0-T 

3 

Shrubs 

Himalayan  blackberry 

200.0 

lb. 9 

0-100 

33 

Other 

Bare  ground 

— 

26.7 

0-  90 

48 

* T:  Trace 
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Table  34 


Shrub  Habitat  (Transect  6) 

Vegetation 

of  Kellogg  Island 

Life  Form 

Species 

Importance 

Value 

Percent  Cover* 
Mean  Range 

Percent 

Frequency 

Grasses 

Red  fescue 

118.8 

2.  1 

0-  25 

67 

Fescvie 

59.4 

1.7 

0-  10 

17 

Creeping  bentgrass 

21.8 

0.2 

0-  5 

17 

Silver  hairgrass 

— 

— 

0-T 

17 

Herbs 

White  sweet-clover 

97.2 

13.3 

0-  30 

67 

Northern  dune  tansy 

51.4 

5.0 

0-  25 

50 

Meadow  goldenrod 

51.4 

5.0 

0-  10 

50 

Lambsquart^r 

— 

— 

0-T 

17 

Pearly-everlasting 

— 

— 

0-T 

17 

Field  milk-thistle 

— 

— 

0-T 

17 

Other 

Bare  ground 

— 

46.7 

0-  95 

67 

2l)J.  All  I'st  iiiKit  I'li  8 til  1 “S  pairs  of  spulti'il  saiulplptTS  (Arlijis 
n^aoiilarla)  wi-n*  obsorvi'il  lU'St  inp,  in  tlu‘  hills  al  tlu’  south  oiul  o1  t In- 
islaiul.  K1  L Uloi.*r  (t^harailr  liis  v^i'il’orus)  woro  alsi'  luMi'ii  and  soimi  and  it 
is  liki'lv  that  tlii'v  nosti'd  in  tlu'  sparsolv  vt'pi't  at  mi  areas  in  the  south- 
west eoriuM"  ol  tlu’  island.  I'lu'  nests  of  five  pairs  ol  mallards  (Anas 
p 1 a t y rliyiu'lios)  were  seen  alonp  the  east  dike  and  in  tlii’  lilp.li  marsli 
haliitat  in  tiu'  nortli.  I'wo  adult  and  seven  immatui'i'  t\ilili>rnia  >|u.iil 
( lAiphor  t yx  ea  1 i t’l'rn  lens)  wi'i'e  ohsi'rvi'd  lu'ar  tlu-  v»'est  diki'  and  it  is 
lu'lii'ved  tliat  tliev  nested  alonp  t lu’  west  marpin  ot  tlie  dike  in  t lie  sliruli 
haliitat  iliiminated  hy  Scoteh  liroom. 

201.  The  vepetation  ol'  kellopp  Island  was  a mixture  of  low  divi'i- 
sitv  wetland  aiul  hlph  diversity  uiiland  plant  assoe  i a t i ons . Wetl.uuls  were 
dominated  hy  hoimipeneous  staiuls  iil  a few  marsh  prasses,  rushes,  and 
si'dpes,  .and  uplands  v%iere  .i  mosaie  of  v’epetation  eomprisi'd  of  numerous 
introdueeil  speeii's  ol  prasses,  lierhs,  shruhs,  .and  trees.  Marsh  .assoii.a- 
t ions  appeared  st.ahle  in  the  sense  tliat  they  formed  an  edaphie  elimax; 
species  currently  occupvinp  wi'tland  sites  were  competitively  I'xcludinp 
new  cotonizi'rs  .and  simultaneously  ri'pener.it  1 up  successlH  I 1 y . 

20A.  Uplaiul  communities  were  serai.  The  larpe  I'xp.ansi's  coyered  hv 
a yariety  ot  prasses,  herhs,  .and  occasional  shruhs  should  provide  the 
substrate  aiui  chanpes  in  microcl  im.at  olopy  neci'ssarv  to  permit  the  turthe 
distiers.ll  of  shruhs  .and  the  succcestul  colonization  hy  trees.  Tlu'  rate 
Ilf  this  chanpe  is  t oiKipraiih  1 ca  1 1 y ilet  etaii  i ned  , as  shown  hv  the  transi-ct 
data.  Oiki'  .and  ridge  vi'petatlon,  for  exami'le,  .alre.uly  suiiiiorted  localize 
stands  ol  shrub  .and  early  successional  t rev>  specii's,  whereas  the  'l.atter 
liiwi'f  Interior  of  Kellopg  Island  supporteil  perenni.al  pr.ass  .and  herb 
Spi'C  1 I'S  . 

201.  Ki'llopp  Island  is  ownt'd  hv  the  llirt  of  Se.attle  and  h.as  been 
conslilered  an  I'xcellent  s i 1 1*  for  the  dlsiiosal  of  dreilgi'd  materials  t rom 
the  Ouwamlsh  kiver.  Recently,  however,  consiilerahle  |iuhllc  sentiment  h.is 
been  expressed  to  stop  dri'dped  material  disposal  .and  I'nh.anci'  the  Island 
.as  a natur.al  |ires»'rve  in  the  center  of  the  indu  trial  ized  Ouwamish 
basin.  Indian  artif.ii-ts  havi'  ri'centlv  been  discovered  on  the  m.ilnlaiul 
just  west  Ilf  the  site,  and  the  island's  futurt'  is  yet  to  he  di-termined. 


206.  Due  to  its  proximity  to  human  disturbance,  inland  location, 
and  habitat  types,  Kellogg  Island  does  not  offer  suitable  nesting  habitat 
for  colonial  nesting  waterbirds.  The  island  appears  to  be  an  important 
feeding  and  resting  area  for  great  blue  lierons  and  the  log  rafts  provide 
protected  areas  for  gulls  and  waterfowl. 

Port  Gardner  Bay,  Jetty  Island 

Physical  ch aracter istics 

207.  In  1894,  tlie  federal  government  adopted  a plan  to  construct 
a freshwater  liarbor  about  1.6  km  long  at  the  mouth  of  the  Snohomish 
River  (Figure  35).  Jetty  Island  was  created  by  the  dredged  material  of 
this  project  and  was  completed  in  1903.  Rapid  siltation  from  the  Snohomish 
River  requires  frequent  dredging,  whlcli  has  occurred  in  1916,  1921, 

1938,  1945,  and  1969.  In  1977,  Jetty  Island  had  an  area  of  approximately 
81  ha  at  high  water  and  had  extensive  mudflats  on  the  bay  (west)  side. 
Parks  (1973)  noted  that  tlie  west  side  of  the  island  had  extended  because 
of  accretion  and  sedimentation  of  heavy  suspended  materials.  Due  to  the 
difference  in  dredged  material  particle  size,  deposits  extending  from 
the  Island  consist  of  Increasingly  finer  material  which  is  eventually 
displaced  by  organic  mud.  The  island  is  occasionally  used  by  humans 
during  the  sununer  montlis.  Occasional  waterfowl  hunting  occurs  in  the 
autumn. 

208.  The  Island  topography  was  relatively  flat;  elevation  was 
higliest  in  the  northern  slirub-covered  uplands  and  graded  toward  a large 
central  and  southern  grass-covered  lowland.  Most  of  Jetty  Island  is 
composed  of  fine  gray  sand  containing  little  organic  matter  (Parks 
1973).  Because  the  dredged  material  originated  from  different  areas, 
soil  composition  In  some  locations  Is  variable  and  has  resulted  in  a 
heterogeneous  mix  of  soil  types  and  vegetation.  Soils  underlain  by  clay 
have  resulted  in  the  formation  of  an  upland  marsh.  The  western  shoreline 
of  the  Island  showed  typical  ocean  sand  beach  development  and  associated 
vegetat ion . 


Habitat  description 

209.  Jetty  Island  habitat  types  are  shovv^l  in  Figure  3b.  The  six 
general  habitat  types  that  existed  were  Intertidal  sand  flats,  dunes, 
low  marshes,  upland  marslies,  beaches,  upland  storm  tide  plains,  and 
grass-herb  or  slirub-dominated  plant  communities.  Composition  and  relative 
densities  of  plants  in  these  communities  are  shown  in  Appendix  A,  Table 
All.  Log  rafts  temporarily  ancliored  to  the  east  shore  provided  an  impor- 
tant bird  resting  habitat.  Along  the  western  margin,  an  extensive  sand 
flat  habitat  was  exposed  during  low  tide.  This  flat  was  characterized  by 
free-floating  vegetation  and  was  heavily  used  by  diving  and  wading  ducks 
in  addition  to  numerous  seabirds  jind  shorebirds. 

210.  Between  sand  flats  and  the  scattered  regions  of  storm  tide 
plain  and  grass-herb  habitat,  a narrow  beach  extended  along  the  north- 
western two  thirds  of  the  Island.  This  beach  was  unvegetated,  altliougli  a 
drift  line  of  dead  and  decomposing  vegetation  was  left  by  daily  tides. 

In  this  area,  shorebirds  frequently  fed  on  Intertidal  crustaceans  and 
other  stranded  invertebrates. 

211.  Two  small  storm  plain  habitats  existed  along  the  southwest 
coast.  Althougli  these  liabitats  were  occasionally  inundated  or  blown  out, 
tliey  were  vegetated  with  American  dunegrass,  wliich  provided  some  amount 
of  stability. 

212.  At  tlie  northern  perlptiery,  a small  dune  habitat  occurred, 
hunegrass  was  tlie  most  prevalent  plant  in  this  area  and  appeared  to  have 
stabilized  tlie  site.  Mere  also,  but  extending  along  much  of  the  east 
shore,  scattered  areas  of  intertidal  low  marsh  habitat  occurred.  At  the 
extreme  nortli  end,  where  the  Snohomish  River  entered  the  bay,  low  marshes 
reflected  the  freshwater  Influence.  Seaside  arrowgrass  grew  in  associa- 
tion with  Lyngby's  sedge.  Southward,  however,  arrowgrass  was  replaced  by 
ditch-grass  (Rupp  ia  iiiatjt  Ima) . An  unidentified  species  of  bluegrass  grew 
at  both  north  and  south  ends  of  the  intertidal  area. 

213.  Most  of  the  upland  sections  of  the  Island  could  be  separated 
into  two  distinct  habitats,  depending  upon  the  distribution  and  abundance 
of  slirub  and  grass  species.  In  general,  the  northern  half  of  the  Island 
was  dominated  by  extensive  patclies  of  Scot's  broom  interspersed  with 
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partial  clearings  covered  by  silver  hairgrass  (Aira  caryophylla) , large- 
headed sedge  (Carex  macrocephala) , and  sheep  sorrel. 

214.  The  southern  half,  dominated  by  grasses,  was  vegetatively 
heterogeneous.  This  upland  grass-herb  habitat  was  dominated  by  American 
dunegrass,  red  fescue,  creeping  bentgrass,  and  a variety  of  other  grasses 
and  herbaceous  species. 

Colonial  nesting  species 

215.  Four  glaucous-winged  gull  and  two  common  tern  colonies  were 
located  on  the  northern  half  of  the  island.  Another  gull  colony  occurred 
on  the  southern  half,  and  the  northwest  and  southwest  sand  flats  were 
heavily  used  loafing  areas  (Figure  37).  Gull  colonies  were  widely  sepa- 
rated, although  nesting  within  colonies  was  centralized.  The  total  gull 
population  for  the  island  was  estimated  at  100  pairs. 

216.  On  9 June,  50  nests  were  observed  to  establish  clutch  char- 
acteristics. Twenty  (40  percent)  of  the  nests  were  empty.  Of  the  active 
nests,  3 (10  percent)  held  one  egg,  2 (7  percent)  held  two  eggs,  and 

25  (83  percent)  contained  three  eggs.  The  mean  clutch  size  of  the  30 
nests  containing  eggs  was  2.73  and  82  eggs  were  produced.  The  colony  was 
small  considering  the  amount  of  available  breeding  habitat. 

217.  Only  seven  pairs  of  common  terns  were  observed  nesting  on 
the  island  in  early  June.  Two  nests  were  found  in  the  sedge/bare  ground 
and  one  in  the  velvetgrass/bare  ground  habitat  types.  All  nests  had 
three-egg  clutches.  When  the  colony  was  rechecked  for  success  on  21 
July,  no  evidence  of  nests  or  young  was  found. 

Vegetation  at  the  colony 

218.  Vegetation  transects  were  established  within  the  two  largest 
colonies  (Figure  37).  Unidentified  mosses  were  found  throughout  the 
northernmost  colony  and  frequently  covered  much  of  the  ground  (Table 
35).  Rat-tail  fescue  (Festuca  myuros) , cheat  grass,  and  silver  hairgrass 
were  the  dominant  vascular  plant  species  and  accounted  for  60  percent  of 
the  cover.  Five  herb  species  were  scattered  throughout  the  site,  but 
combined  to  account  for  only  12  percent  ground  cover. 
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Table  35 

North  Gull  Colony  Vegetation  of 
Jetty  Island 


Life  Form 

Species 

Importance 

Value 

Percent 

Mean 

Cover* 

Range 

Percent 

Frequency 

Mosses 

Unidentified  species 

— 

30.5 

0-100 

50 

Sedges 

Large-headed  sedge 

— 

0.3 

0-  5 

10 

Grasses 

Rat-tail  fescue 

80.6 

23.8 

2-  95 

95 

Cheat  grass 

68.5 

17.9 

0-  75 

90 

Silver  hairgrass 

44.4 

17.5 

0-  75 

35 

American  dunegrass 

6.5 

0.  1 

0-  5 

15 

Tufted  hairgrass 

— 

— 

0-T 

5 

Herbs 

Thistle 

109,0 

7.7 

0-  35 

70 

Tall  peppergrass 

52.7 

2.9 

0-  30 

45 

Sheep  sorrel 

20.7 

0.6 

0-  5 

25 

Wliite  clover 

10,5 

0.5 

0-  10 

10 

Fireweed 

7.  1 

0.  1 

0-  2 

10 

Shrubs 

Scotch  broom 

200.0 

4.0 

0-  50 

20 

Other 

Bare  ground 

— 

10.0 

0-  40 

50 

* T:  Trace 
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219.  The  second  transect  was  in  the  southern  and  second  largest 
gull  colony  within  dunegrass/log  and  dunegrass/sedge  habitats  (Tables  36 
and  37).  As  in  the  northern  colony,  grasses  accounted  for  most  of  the 
vegetation,  especially  bluegrass.  Dunegrass  was  also  prevalent  and 
cheatgrass  and  red  fescue  were  found  only  as  trace  species  throughout 
the  site.  Herb  species  were  more  numerous,  but  still  accounted  for 
little  of  the  total  vegetation. 

220.  A variety  of  locations  within  the  habitat  types,  often  at 
the  edge  of  vegetation  clumps,  logs,  or  debris,  were  used  for  nesting. 
Patches  of  dunegrass  and  other  vegetation  offered  escape  cover  for 
nesting  gulls. 

221.  Common  terns  were  found  nesting  in  two  grass-herb  habitat 
subtypes,  velvetgrass/bare  ground  (north  colony)  and  large-headed  sedge/ 
bare  ground  (south  colony)  (Table  38).  Vegetation  accounted  for  9.7 
percent  cover  in  the  north  colony  and  58.1  percent  in  the  south  colony. 
Species  abundance  was  significantly  lower  in  the  tern  colonies  than  in 
the  gull  colonies.  Although  the  percent  frequency  of  some  species  was 
high  (100  percent  for  silver  hairgrass  and  sedge,  65  percent  for  velvet- 
grass),  the  cover  occupied  by  these  species  was  low.  Nests  were  exclu- 
sively located  on  gravel  and  bare  sandy  soil  between  sedge  and  grass 
patches . 

Discussion 

222.  There  are  no  published  scientific  accounts  of  the  birds  of 
Jetty  Island.  Consequently,  little  is  known  about  the  history  of  the 
gull  colony  before  1973,  when  Parks  (1973)  conducted  a biological  inven- 
tory of  several  dredged  material  sites  in  Everett.  Common  terns  were 
observed  feeding  near  the  island,  but  there  was  no  evidence  of  breeding. 
This  is  not  surprising,  since  common  terns  are  frequently  observed  as 
migrants  through  the  Puget  Sound  region  in  the  spring. 

223.  Gulls  and  terns  utilized  the  upland  portion  of  the  Island 
for  nesting  and  the  Intertidal  and  sandy  beach  habitats  for  loafing  and 
feeding.  Migrant  shorebirds,  gulls,  terns,  and  ducks  all  used  the  sand 
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Table  3b 


South  Gull  Colony 

Dunegrass/Log  Vegetat ion 

of 

Jetty  Isl and 

Life  Form 

Spec ies 

Importance 
Va  1 ue 

Percent  Cover* 
Mean  Range 

Percent 

Frequency 

Mosses 

Fern 

200.0 

2.7 

0-  50 

10 

Grasses 

Bluegrass 

S5.  9 

16.6 

0-  80 

80 

American  dunegrass 

82.3 

14.5 

0-  75 

85 

Creeping  bentgrass 

19.4 

2.6 

0-  20 

25 

Common  velvetgrass 

7.  1 

0.8 

0-  15 

10 

Rat-tail  fescue 

5.3 

0.2 

0-  5 

10 

Silver  hairgrass 

— 

— 

0-T 

5 

Herbs 

Thistle 

135.9 

0.9 

0-  10 

20 

Canadian  thistle 

39.7 

0.  3 

0-  5 

5 

Spotted  cats-ear 

24.4 

0.  1 

0-  5 

5 

Hawkweed 

— 

— 

0-T 

5 

Other 

Logs 

— 

63.0 

0-  95 

95 
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Life  Kami 

SiHitli  Oil  11  Colony 

Dunegrass/Sedge  Veget 

at  ion 

of 

Jet  U’  Island 

Spec  les 

Importance 
Va  1 ue 

Percent 

Mean 

Cover* 

Range 

Perci'nt 
I’reiiuenc  V 

Mosses 

I'e  rn 

200.0 

9.0 

0-  10 

45 

(.Jrasses 

Amer  lean  ilimej’iMss 

151.7 

4 1. 0 

5-  90 

100 

Silver  hairgrass 

41.2 

b.O 

0-  50 

45 

Rat-tail  fescue 

7.  1 

0.3 

0-  5 

10 

Cheat  grass 

— 

— 

0-T 

50 

Common  velvetgrass 

— 

— 

0-T 

5 

Sedj>es 

Large- headed  sedge 

200.0 

21.0 

0-  80 

50 

Herbs 

Pie  Id  milk-thistle 

8t>.  9 

7.0 

0-  40 

90 

Red  clover 

:i  1 . 5 

1.0 

0-  20 

25 

Sheep  sorrel 

;i5.2 

2.0 

0-  30 

50 

Seashore  lupine 

15.5 

l.O 

0-  25 

20 

Yarrow 

9.S 

0.5 

0-  5 

15 

Tall  pepper grass 

4.2 

0.  1 

0-  5 

5 

Hooker's  evening-primrose  4.2 

0.  3 

0-  5 

5 

Beach  pea 

1.  5 

0.2 

0-  1 

5 

White  clover 

9.2 

0.  1 

0-  2 

20 

Kireweeit 

— 

— 

0-T 

5 

Tliistle 

— 

— 

0-T 

5 

Other 

Bare  ground 

— 

b.O 

0-  80 

15 

Logs 

— 

0.8 

0-  15 

5 

* T:  Trace 
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North  Colony 


Grasses 

Silver  hairgrass 

88.5 

3.0 

0-  10 

Common  velvetgrass 

76.5 

3.6 

0-  20 

American  dunegrass 

20.1 

1.3 

0-  15 

Creeping  bentgrass 

1A.6 

0.8 

0-  10 

Rat-tail  fescue 

— 

— 

0-T 

Herbs 

Sheep  sorrel 

200.0 

1.0 

0-  5 

Tall  peppergrass 

— 

— 

0-T 

Other 

Bare  ground 

__ 

92.3 

75-100 

South  Colony 


Grasses 

Silver  hairgrass 

172.6 

6.7 

0-  25 

Rat-tail  fescue 

27. A 

0. 1 

0-  5 

Creeping  bentgrass 

— 

— 

0-T 

Sedges 

Large-headed  sedge 

200.0 

A8.0 

20-85 

Herbs 

Field  milk-thistle 

161.8 

2.7 

0-  20 

Sheep  sorrel 

22. A 

0.3 

0-  5 

Pearly-everlasting 

15.8 

0.3 

0-  5 

Other 

Bare  ground 

— 

36.0 

0-  70 

Logs 

1.5 

0-  30 

* T:  Trace 


flats  for  feeding  and  loafing.  Migrant  birds  are  probably  the  most  im 
portant  avian  users  of  the  island. 

22A.  It  seems  likely  that  glaucous-winged  gulls  have  occupied 
Jetty  Island  for  many  years.  Because  of  occasional  human  disturbance, 
it  probably  provides  only  marginal  nesting  habitat  for  gulls.  The 
breeding  population  that  was  observed  may  represent  a surplus  from  higher 
quality  nesting  habitat  available  on  islands  of  the  nearby  San  Juan 
Archipelago  and  the  Strait  of  Juan  de  Fuca. 

225.  ’ The  most  significant  ornithological  observation  on  Jetty 
Island  was  the  location  of  the  common  tern  colony.  This  small  colony 
represented  the  first  breeding  record  for  the  State  of  Washington. 

Common  terns  are  migrants  frequently  observed  in  the  fall,  but  are 
unknown  as  a nesting  species.  The  sudden  appearance  of  this  colony  could 
have  been  due  to  the  1977  spring  and  summer  drought  which  reduced  breed- 
ing habitat  for  several  species  of  waterfowl,  shorebirds,  and  possibly 
terns  in  the  northern  midwest  (personal  communication,  L.  Orlng  1977, 
Department  of  Biology,  University  of  North  Dakota).  Common  terns  not 
finding  suitable  habitat  in  South  Dakota  and  eastern  Montana  may  have 
drifted  westward  to  the  coast.  Also,  terns  from  Asian  populations  have 
been  sighted  recently  in  the  Aleutian  Islands  (personal  communication, 
Paul  Buckley  1977,  U.S.  National  Park  Service,  Boston)  and  the  birds  on 
Jetty  Island  may  be  part  of  these  populations  which  have  dispersed 
southward. 

226.  Introduced  mammals  and  human  disturbance  are  the  major 
environmental  pressures  that  nuiy  reduce  breeding  success  of  the  gull  and 
t rn  colonies  on  Jetty  Island.  Norway  rats  (Rattus  norveglcus)  and 
microtine  rodents  (Sorex  sp.)  were  observed  on  the  island,  but  no  carni- 
vores have  yet  been  seen.  However,  human  visitors  occasionally  bring 
dogs,  which  probably  harass  and  even  kill  nesting  birds. 

227.  A more  subtle  adverse  effect  is  the  encroachment  of  herba- 
ceous and  shrub  vegetation  into  nesting  habitats  through  succession. 

Both  gulls  and  terns  on  Jetty  Island  nested  in  open  habitat  types  and. 


If  succession  proceeds  tlirough  the  shrub  sta{»e,  habitat  for  these  species 
will  be  replaced  with  undesirable  vegetation. 

Padilla  Bay  Islands 


Physical  characteristics 

228.  The  four  Padilla  Bay  Islands  investigated  resulted  from 
hydraulic  pipeline  dredging  of  the  Swinomish  Channel  (Figure  38),  which 
was  initiated  in  the  1890' s and  has  continued  to  the  present.  The  channel 
is  an  important  transportation  route  for  waterborne  commerce  between 
Skagit  Bay  on  the  south  with  Padilla  Bay  on  the  north.  The  present 
dredged  channel  replaces  a natural  slough  that  once  connected  the  two 
bays. 

229.  Historically,  the  Skagit  River  formed  the  tidal  flats  of 
both  Skagit  and  Padilla  Bays.  It  now  flows  only  into  Skagit  Bay  and  the 
Swinomish  Channel  provides  the  only  route  by  which  fresh  water  and  silt 
from  the  Skagit  enter  Padilla  Bay.  Since  river  water  first  mixes  with 
Skagit  Bay  marine  waters  before  it  enters  the  channel,  the  sediment 
transported  to  Padilla  Bay  is  limited  primarily  to  suspended  silt. 

230.  The  complex  tidal  fluctuations  and  topography  have  a dramatic 
effect  on  the  shallow  mud  flats  and  dredged  material  islands.  There  is  a 
general  nortliward  migration  of  sand  along  the  channel  bed.  Aerial  photo- 
graphs show  that  the  Padilla  Bay  islands  were  once  more  extensive  than 
they  were  in  1977. 

Habitat  description 

231.  There  were  four  recognizable  islands  at  high  tide  along  the 
west  side  of  the  Swinomish  channel.  All  were  similar  with  respect  to 
their  topography  and  existing  habitats  (Figure  39).  In  general,  four 
habitat  types  were  found  among  the  islands:  an  intertidal  sand  flat  and 
low  marsh,  and  an  upland  dune  and  grass-herb  meadow.  The  composition  and 
relative  density  of  vegetation  within  the  major  habitats  are  listed  in 
Appendix  A,  Table  A12.  Sand  flats  extended  around  each  island  and  formed 
sliallow  underwater  connections  between  them;  however,  on  the  northernmost 
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Islands,  the  sand  flat  had  not  yet  become  continuous  with  its  neighbor- 
ing island.  In  shallower  water,  immediately  adjacent  to  the  upland 
portion  of  an  island  near  sand  flats,  well-developed  low  marshes  existed. 
Although  low  marshes  offered  some  protection  against  erosion,  most 
islands  had  been  greatly  reduced  due  to  tidal  action  and  probably  by 
boat  waves.  The  sandy  Inland  substrate  was  extremely  porous,  so  upland 
habitat  conditions  and  plant  associations  were  similar  to  those  found  on 
ocean  beaches  and  dunes. 

232.  Island  No.  1 measured  5.5  ha  and  was  the  largest  of  the 
four.  All  of  the  major  habitats  listed  above  were  present.  It  was  also 
characterized  by  a well-developed  dune  along  its  eastern  margin.  Duck 
blinds  on  the  Island,  as  well  as  several  planted  deciduous  trees,  indi- 
cated periodic  human  occupancy. 

233.  The  second  island,  of  0.5  ha,  had  substantially  eroded,  and 
the  only  habitat  type  was  a small  upland  grass-herb  area.  American  dune- 
grass  was  the  dominant  species  of  vegetation  and  occurred  as  a few 
scattered  plants.  Because  of  its  small  size  and  limited  plant  coverage, 
this  Island  was  a very  poor  habitat  for  nesting  gulls. 

234.  Island  No.  3 covered  approximately  3.1  ha.  Dunegrass,  red 
fescue,  and  cheatgrass  were  major  plant  species  in  each  of  the  two 
uplarJ  habitat  types.  Cheatgrass  is  a species  characteristic  of  well- 
drained,  highly  disturbed  rangeland  in  the  Great  Basin,  and  its  presence 
on  the  island  probably  reflects  the  sandy,  disturbed  nature  of  the  soil. 

235.  The  fourth  island  was  topographically  and  vegetatively 
similar  to  No.  3.  It  covered  3.4  ha  and  was  characterized  by  a large 
Intertidal  sand  flat  and  low  marsh. 

Colonial  nesting  species 

236.  Glaucous-winged  gulls  were  the  only  colonial  nesting  seabird 
species  breeding  on  Padilla  Bay  islands  in  1977.  The  distribution  of  the 
colonies  on  the  four  Islands  is  shown  in  Figure  40.  Over  500  pairs  of 
gulls  nested  over  most  of  each  island,  although  nesting  was  concentrated 
within  dunegrass  stands  or  near  other  clumps  of  vegetation  and  driftwood 
scattered  over  much  of  these  Islands. 
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237.  The  distribution  of  nests  and  clutch  sizes  for  each  island 
are  summarized  in  Table  39.  A total  of  643  nests  were  found  on  the 
islands  on  6 June,  of  which  roughly  78  percent  contained  eggs.  As  ex- 
pected, the  largest  island  supported  the  greatest  number  of  breeding 
birds.  Nesting  phenology  and  clutch  size,  however,  did  not  differ  sig- 
nificantly between  islands.  Mean  clutch  size  for  all  nests  was  2.73  and 
varied  slightly. 

238.  Visits  were  not  sufficiently  frequent  to  observe  egg-laying, 
incubation,  hatching,  and  fledging  phases.  If  it  is  assumed  that  10  per- 
cent (50)  of  the  active  nests  were  two-egg  clutches  (see  East  Sand 
Island  discussion),  then  by  6 June  laying  was  completed  in  a total  of 
441  or  88  percent  of  the  active  nests.  No  chicks  were  observed  in  June, 
but  by  18  July  it  was  estimated  that  three  fourths  of  all  clutches  had 
hatched.  By  30  August,  most  gulls  were  fledged.  The  breeding  phenology 
of  the  Padilla  Bay  islands  was  similar  to  that  published  by  Drent  et  al. 
(1964)  for  the  San  Juan  islands,  25  km  to  the  west  (Table  40). 

Vegetation  at  the  colony 

239.  Figure  40  shows  the  location  of  vegetation  transects  for 
each  island  surveyed.  In  general,  plants  in  grass-herb  and  dune  communi- 
ties differed  little  in  species  composition,  but  varied  significantly  in 
abundance  (Tables  41,  42,  and  43).  The  grass-herb  interior  of  the 
southernmost  island  (No.  1)  was  less  vegetated  than  that  of  the  central 
island  (No.  3),  which  in  turn  was  less  vegetated  than  the  northernmost 
island  of  the  chain.  Plant  coverage  within  the  grass-herb  habitat  of  the 
three  surveyed  islands  was  26,  52,  and  79  percent  for  island  Nos.  1,  2, 
and  3,  respectively.  Cheatgrass  and  rat-tail  fescue  dominated  each 
grass-herb  habitat.  As  suggested  by  Tables  41,  42,  and  43,  it  appeared 
that,  once  cheatgrass  had  become  established  on  an  island,  it  outcom- 
peted  fescue  and  eventually  dominated  all  grassland  sites. 

240.  Several  exotic  herbs  were  scattered  throughout  the  grass- 
lands; however,  they  accounted  for  less  than  7 percent  of  the  total 
cover.  Trampled  unidentifiable  grasses  and  herbs  and  bare  sand  covered 
the  remainder  of  the  grass-herb  habitat. 
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Table  41 

Cull  Colony  Vegetation  of  Padilla  Ba_y  Island  No.  1 


Life  Form 

Species 

Importance 
Va  lue 

Perc^it 

Mean 

Cover 

Range 

I’ercent 

Frequency 

Grass-Herb 

Habitat 

Grasses 

Cheat  grass 

*17.4 

10.0 

0-  50 

60 

Rat-tail  fescue 

84.6 

9.0 

0-  40 

50 

Spike  bentgrass 

18.0 

0.  5 

0-  5 

20 

Herbs 

Common  thistle 

99.  1 

5.0 

0-  30 

20 

Hnident 1 f ied  composite 

48.7 

1.0 

0-  5 

30 

Thistle 

52.  1 

0.5 

0-  5 

40 

Other 

Compressed  vegetation 

— 

38.0 

0 

1 

80 

Bare  ground 

— 

10.0 

0-  30 

60 

Hune  Habitat 

Grasses 

American  liunegrass 

108.8 

48.0 

0-  80 

100 

Spike  bentgrass 

54.5 

14.5 

0-  30 

80 

Cheat  grass 

:i5. 7 

11.0 

0-  40 

50 

Other 

Bare  ground 

— 

11.0 

0-  40 

70 

Table  A2 

Gull  Colony  Vegetation  of  Padlll Ba^’ 
Island  No.  3 


Life  Form 

Spec ies 

Importance 

Value 

lh^rcent_ 

Mean 

Cover* 

Range 

Percent 

Frequencv 

Grass-Herb 

Habitat 

Grasses 

Rat-tall  fescue 

111.4 

27.5 

0-  70 

90 

Cheat  grass 

88.  b 

19.5 

0-  55 

80 

Common  velvetgrass 

— 

— 

0-T 

100 

Herbs 

Common  tliistle 

141.8 

4.5 

0-  15 

bO 

Birdsfoot-trefoi 1 

58.2 

1.0 

0-  5 

40 

Other 

Compressed  vegetation 

— 

31.5 

0-  faO 

90 

Bare  ground 

— 

12.5 

0-  40 

bO 

Dune  Habitat 

Grasses 

American  dvinegrass 

1 19.  3 

53.0 

10-80 

100 

Spike  bent  grass 

45.3 

15.5 

0-  bO 

50 

Cheat  grass 

35.4 

8.0 

0-  30 

50 

Rat-tail  fescue 

— 

— 

0-T 

100 

Other 

Bare  ground 

— 

b.O 

0-  10 

70 

* T:  Trace 
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Table  43 

Gull  Colony  Vegetation  of 

Island  No.  4 

Padilla 

Bay 

Importance 

Percent  Cover* 

Percent 

is 

‘1 

Life  Form 

Species 

Value 

Mean 

Range 

F requency 

.\ 

1 . 

Grass-Herb 

Habitat 

1 

Grasses 

Cheat  grass 

150.9 

69.0 

20-100 

100 

t 

r 

H 

Rat-tail  fescue 

49.  1 

9.0 

0-  40 

60 

f’^ 

1 

i\merlcan  dunegrass 

— 

— 

0-T 

100 

\i 

f, 

H 

Herbs 

Birdsf oot-trefoil 

110.0 

0.5 

0-  5 

50 

n 

t 

Thistle 

90.0 

0.4 

0-  2 

40 

1 

11 

Common  thistle 

— 

— 

0-T 

40 

1 

Unidentified  composite 

— 

— 

0-T 

30 

i 

1 

1 

Other 

Compressed  vegetation 

— 

14.0 

0-  70 

30 

1 

1 

Bare  ground 

— 

5.0 

15-20 

30 

• 

Dune  Habitat 

Grasses 

<\merican  dunegrass 

100.6 

61.0 

10-100 

100 

Spike  bentgrass 

47.9 

28.0 

0-  80 

50 

Cheat  grass 

35.6 

11.0 

0-  60 

60 

Rat-tail  fescue 

15.9 

3.5 

0-  20 

30 

! 

•( 

Herbs 

Common  thistle 

— 

— 

0-T 

100 

Other 

Compressed  vegetation 

— 

15.0 

0-  50 

60 

Bare  ground 

— 

5.0 

0-  10 

40 

* T:  Trace 
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241.  Huuo  vo^otatlon  lionslty  .'ilso  Inoro.'isoJ  from  .'i  low  of  7,1  por- 
cont  rovor  on  tho  soufht'rn  islaiul  to  a hljih  of  100  poroont  on  tlu>  north- 
ern islanU.  Araerlean  Onneftrass  was  the  dominant  species  occurring;  In 
every  quadrat  of  each  transect  and  exhibited  a im'an  average  of  4S. 

and  nl  percent  on  the  southern,  middle,  and  northern  Islands,  respec- 
tlvelv.  Spike  bent^rass  che.it .qrass  were  two  other 

Important  ^-rasses  found  on  dunes.  To>;ether,  these  species  cv'vered  att 
average  of  20  to  40  percent  of  sampled  quadrats  .and  both  species  were 
found  In  at  least  SO  percent  of  .ill  plots.  Kat-tall  fescue  w.is  found  In 
manv  quadrats,  but  the  densitv  w.as  too  low  to  account  for  anv  slvjnlflcant 
coverajte. 

242.  Kew  herbs  were  observed  on  the  dunes  of  these  Islands.  Ai\ 
occ.islonal  thistle  was  observed  0)»  the  more  mature  dune  tound  on  tlu' 
northern  Island,  but  otherwise  no  herbs  were  observed.  Ihwejtet  at  ed  dune 
hablt.at  w.is  sc.it  tered  throu.nhout  all  islands,  but  never  accvnintt'd  for 
more  th.in  an  averaite  of  IS  percent  cover. 


Olscusslon 

24  1.  There  are  no  published  accounts  of  the  se.iblrd  cv'lonies  on 
the  dredged  material  Islands  of  r.adllla  bav;  therefore,  conclusions  on 
populatlv'n  changes  over  time  cannot  be  m.ide.  However,  gulls  have  been 
banded  here  for  several  years,  and  It  Is  believed  (personal  communlc.a- 
t Ion,  Terry  Wahl  l‘>77,  Bellingham,  Washington)  that  the  population  tlu're 
has  not  changed  since  U)b8,  when  banding  w.is  Initiated. 

244.  These  dredged  material  Islands  probably  h.ive  been  coK'nleed 
by  gulls  originating  from  natural  Islands  In  the  I'uget  Sound  are.i.  The 
breeding  phenologv  and  success  of  these  colonies  appeared  to  be  slmll.ir 
to  nearby  ci>lonles  in  the  S.in  .Iiian  Islands.  In  light  of  the  large  number 
of  gulls  already  breeding  on  natural  Islaiuls,  the  Islands  in  r.idllla  B.iv 
are  not  particularly  valuable  as  nesting  habitat.  The  Islands  could  be 
used  by  postbreeding  and  migrant  gulls,  shoreblrds,  and  w.it erf ov»’l , but 
the  Importance  of  the  Islands  to  nonbreeding  birds  was  not  evaluated. 
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PART  IV:  niSDl'SSlON 


j Conimun  tty  St  rue t me  and  Snci  oss  iona I Ti  onds 

245.  On  the  islands  studiod,  spatial  and  tompiMal  oharactor ist  iv's 
ot  plant  composition  were  observed  wliich  coincided  with  island  K'cation, 
topo>>raphy,  and  history  ot  human  disturbance.  Although  successional  pro- 
gression was  not  quantilied,  trends  in  production,  communitv  structure, 
and  homeostasis  were  apparent. 

24b.  The  physiognomic  similarities  ot  both  dredged-m.u  i-r  ia  I - 
intluenced  .md  natural  islands  were  re.uiilv  apparent,  although  species 
composition  differed  slightly.  Kast  Sand,  Rennit',  Half  Moon,  .'ettv  and 
the  Padilla  Bay  islands  Itad  all  been  .»lti‘red  sign  i f icant  1 v bv  the 
construction  of  Jetties  and  dikes  .nul  the  deposition  ot  droilged  mate- 
i rials.  However,  the  vegetation  was  similar  to  th.U  observed  tor  natural 

islands.  Biomass,  life  form,  and  florisfic  structure  wen'  well  strati- 
fied and  clearly  related  to  the  physic.tl  parameters  of  the  env  i ro\iment  . 

In  general,  community  structures  were  ignite  similar  to  those  diagramrw'd 
in  Figure  1. 

247,  In  many  respects,  similarities  wore  expected  in  light  of  the 
competitive  capabilities  ot  similar  life  forms  and  tleir  adaptations  tv' 
optimize  the  use  of  eitvironmental  resources.  Hense  low  m.irshes,  dv'mi- 
nated  by  glasswort  and  seaside  arrowgrass,  were  observed  within  the 
lower  intertidal  .»nd  sheltered  sites  I't  islands.  High  mvtrshes  of  l.vngbv's 
sedge,  creeping  bent;;rass,  and  saltgrass  v'ccvipied  prv'tected  v»reas  v'l 
intermediate  elevation,  how  marshes  were  best  develoi'evt  v'n  islands  such 
.is  Rennie  Island  within  the  lower  reaches  of  estuaries,  and  high  marshes 
were  best  developed  on  islands  such  as  Fisher,  Rvan,  vind  Kellogg  at  the 
upper  reaches  of  estuaries.  Both  marsh  types  were  character izevl  bv 
perennial  grv'und  cover  which  completely  di'minated  the  site. 

24R.  The  vegetation  of  beach,  storm  tide  plain,  dune,  ami  upland 
habitats  did  not  differ  s ign i f icant I v on  exposed  islands.  Beaches  and 
storm  tide  plains  were  sparsely  populated  bv  Anu-rican  se.iroekv't  . beach 
pea,  giant  vetch,  yelU'w  abrv'nla,  aiul  v'ther  perennial  lu'rbs.  I'unes  were 

lb4 


1 


St  .ih  i I Ijfvl  anvl  doraiuat  I'll  by  .Viiior  ii'.m  ilinti'gr.iss  anJ  Kiiropoan  boaib  >;rass. 
Flat  interior  uplaiuls  wore  lovi'reil  by  >;iass  moaiK'ws  with  a mixtuti'  I't 
lu'i'bs.  Pr  it  twi'oii  Immmocks,  ilikt's,  aiui  atbor  out  i'ropi'in>;s  wito  ooloui.’i'ii 
bv  Soot's  broom,  tur/o,  red  elder,  blaokberrv,  aud  alder. 

.’s').  Tbe  projtressive  development  ot  oomnuiuitv  d i t t'eroiU  l.it  ion . 
diversity,  produo  t iv  1 1 y , .ind  relative  st.ibilitv  ^ener.illv  inore.ises  with 
suooession.il  trends  iWhitt.iker  19701.  In  this  studv  .ire.i,  the  develop- 
ment ot  these  oh.ir.io  t er  ist  ios  depends  on  the  I'xti'nt  ot  se.isv'n.il  distur- 
b.inoe.  I'he  Will.ipa  K.iy  isl.inds  .ind  S.ind.  Ooosi-,  .ind  WhitOv'imb  isl.tnds  in 
i'.ravs  Harbor  .ire  loo.ited  olo.se  to  the  ooast  .ind  h.irbor  entr.inoes  .ind  .ire 
ktre.itly  .itfeoted  bv  w.ive  .lotion,  tidal  v.iri.ition,  blowini;  s.ind,  .iiul  s.ilt 
spr.iv.  Pl.int  oommunities  here  .ire  ephemer.il,  treiiueiitlv  suooumbin);  tv' 
si'.ison.il  storms.  Be.iohes,  storm  tide  pl.iins,  dunes,  and  upl.inds  .ire 
oh.ir.ioter  ized  bv  only  .1  t ev  herbs  .ind  grasses. 

JSO.  On  more  sheltered  isl.inds  tK.ist  S.ind,  .lettv,  .ind  I’.idill.i 
Ikivl,  these  h.ibit.its  .nut  their  respeot  ive  pl.int  oommunities  are  oontined 
to  exposed  lowl.ind  shore  .ire. is.  Tplands  I'xhibit  st.ibilized  dunes,  well 
developed  jtr.iss-herb  meadows,  and  looalized  but  exp.indino.  shrub  oomi'.uini- 
ties.  One  ot'  tlie  most  notloeable  suooess  ion.i  1 t ri'iuls  on  most  ot'  the 
sheltered  .nut  more  stable  islands  observed  durini;  this  studv  w.is  t he 
r.ipid  ooloniz.it  ion,  pro>;ressive  expansion,  and  domination  ot  nonn.it  ive 
vejtetation.  InoUuled  were  oreepiny,  bent^r.iss,  red  tesoue,  oommi'n  velvet - 
.or.iss,  .ind  ohe.it  itr.iss.  .\n  .innu.il  speoii's,  olu'.it  i;r.iss  is  espeoi.illv 
well  .ul.ipted  to  survival  in  the  drv,  disturbed  .ire. is  .ibund.int  on  t hesi- 
isl.inds  and  m.iy  suooesst'ul  I v oolonize  these  .ire.is  in  .uidition  to  dis- 
plaoin^t  ourrentlv  existing  grasses  .ind  herbs.  Observ.it  ion  ot  this  speoies 
on  r.tdill.i  B.iv  isl.inds  .ind  K.ist  Sand  Isl.ind  in  b.iker  B.iy  iiuiio.ites  th.it 
its  present  r.inge  enoomp.isses  .ill  the  isl.inds. 

JSl.  Intrv’duoed  hetbs  were  found  .ind  inoliuied  the  t'nr.isi.in  t.insv 
and  numerous  oomposites.  In  gener.il,  herb-dominated  oommunities  were 
r.ire  on  the  Islands.  Herbs  were  found  on  b.ire  dunes,  be.iohes,  i.ad  drift- 
wood sites,  or  else  soattered  among  the  gr.isses.  I'he  most  r.ipldly  exp. Hid- 
ing shrub  on  more  st.ible  islands  was  Soot's  broom.  This  speoies  is  well 
ad.ipted  to  survive  In  upland,  sanily,  wel  1-dr.i  ined  soils  oh.ir.iot  er  ist  io 
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of  both  dredged  and  natural  islands.  Once  introduced  on  an  island,  it 
raviidly  dominates  native  grasses.  No  indigenous  species  and  few  intro- 
duced plants  successfully  codominate  a site  with  Scot's  broom  for  any 
significant  time.  On  Jetty  Island,  the  species  ap'^ears  to  be  slowly 
replacing  the  tenacious  cheat  grass  on  ridges  and  other  uplands. 

252.  Furze,  a spine-tipped  Kuropean  introduction  structurally 
similar  to  Scot's  broom,  is  widespread  on  West  Sand  Island  in  Baker  Bay. 
It  appears  to  have  recently  dispersed  to  Fast  Sand  Island,  where  it  is 
found  only  as  an  occasional  scattered  bush.  A rapid  colonizer,  furze  may 
be  expected  to  greatly  increase  its  distribution  on  E.ast  Sand  Island  and 
mav  completely  dominate  better-drained  upland  habitats. 

Distr  i but  ion  and  Success  of  r.ull  Colonies 

253.  Cull  nesting  occurred  in  a wide  variety  of  habitats,  but  was 
generally  concentrated  in  driftwood  scattered  throughout  grass-herb 
communities.  East  Sand  Island  best  exhibited  the  range  of  nesting  sites, 
primarily  because  of  the  diversity  of  existing  habitats  and  pressure  for 
their  use.  Gulls  nested  within  beach,  dune,  grass-herb,  grass-driftwood, 
driftwood  hummock,  and  .lettv  habitats. 

254.  Difference  in  nesting  success  as  measured  by  nest  density, 
clutch  size,  or  chick  survival  was  not  observed  among  these  habitats, 
with  the  exception  of  the  beach.  Fewer  nests  were  located  here,  and 
others  were  abandoned  or  covered  with  windblowTi  sand.  The  storm  tide 
line  was  observed  inland  from  most  nests  and  the  number  of  nests 
decreased  between  successive  weekly  observations,  indicating  that  high 
tides  had  flooded  all  beach  nests.  On  Goose,  Pine,  and  other  islands 
where  gulls  nested  on  beaches,  high  tides  may  similarly  have  reduced 
nesting  success. 

255.  Although  plant  composition  varied  between  islands,  driftwood 
was  generally  present  in  concentrated  nesting  areas,  and  it  appeared 
that  the  distribution  of  wood  rather  than  plant  species  was  the  primary 
factor  affecting  nest  site  preference.  .Although  American  dunegrass  was 
commonly  found,  other  species  frequently  dominated  the  preferred  nesting 
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areas.  Including  red  fescue,  rat-tail  fescue,  cheat  grass,  and  creeping 
bentgrass  (Table  A4).  Some  islands  supported  very  sparse  vegetation 
(Gunpowder,  Whitcomb)  and  Pine  Island  had  no  vegetation.  Nesting  here 
was  concentrated  near  driftwood  logs  and  success  was  believed  to  be  low. 

256.  Table  45  summarizes  the  distribution  and  populations  of 
breeding  species  observed  during  this  study.  No  record  was  found  of 
seabirds  nesting  on  estuarine  islands  from  Coos  Bay,  Oregon,  to  the 
Columbia  River.  Gulls  observed  south  of  Port  Gardner  Bay  were  classified 
as  "western/glaucous-winged  hybrids"  based  on  varying  morphology  which 
precluded  species  identification.  Gradations  of  coloring  were  observed 
which  ranged  from  the  pale  gray  mantle  of  the  glaucous-winged  gull  to 
the  dark  back  and  wings  of  the  western  gull.  As  described  by  Peterson 
(1961),  the  mantle  of  the  northern  race  of  the  western  gull  (Larus 
occidentalis  occidentalis)  is  paler  than  that  of  the  southern  race. 
However,  since  very  light  and  very  dark  individuals  were  observed  nest- 
ing in  the  same  colony,  it  appeared  that  individual  species  identi- 
fication was  not  practical. 

257.  An  idea  of  the  proportions  of  the  two  species  was  obtained 
based  on  a preliminary  classification  of  individuals  as  "dark,”  "medium," 
or  "light"  depending  on  mantle  and  wing  tip  pigmentation.  A count  of  237 
adults  at  Goose  Island  resulted  in  a light  to  dark  ratio  of  1.7:1.  In  a 
similar  count  of  adults  at  East  Sand  Island,  the  ratio  was  reversed  and 
more  than  three  dark  birds  were  observed  for  every  light  one.  It  appears 
that  the  western  gull  may  be  strongly  represented  in  colonies  north  to 
the  Columbia  River,  but  the  range  of  this  species  is  significantly 
overlapped  by  the  glaucous-winged  gull  another  75  km  further  north, 
additional  studies  of  colonies  along  the  Washington  and  Oregon  coasts 
could  further  define  the  ranges  of  hybridization  and  provide  information 
on  the  population  composition  and  interspecific  breeding  activities  of 
these  species. 

258.  A summary  of  the  breeding  phenology  of  west  coast  gulls  is 
shown  in  Table  46.  Of  the  colonies  observed  in  this  study,  hatching  was 
initiated  over  a range  of  1-1/2  weeks.  It  appeared  that  nesting  began 
later  in  the  north,  although  breeding  activity  occurred  slightly  earlier 
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*‘)0  peri-fiU  ot  all  active  nests  contained  comi'lete  clutches. 

**S()  percent  of  all  active  nests  contained  at  least  I'ne  chick. 
■*'Asstimin.i;  4 1-day  nesting  perh>d  (Sclireihi-r  l‘>70,  I’.itten  l'-)74). 
++l'rolected  based  on  clutch  characteristics. 

■•^Assuming  2b-iiay  Incubation  period  (Schreiber  l‘>70,  fatten  l‘>74'). 


Ill  (.Iravs  Harbor  tliaii  at  tbe  Columbia  Uivor,  to  tbo  soulli.  Kj^p-lay inj;, 
batobliin,  aiui  floilginn  dates  projected  for  tills  study  were  based  on 
limited  field  observation  and  therefore  are  only  ap\>roxlmat  ions.  Ni'vertbe- 
less,  data  from  other  are.as  of  the  west  coast  sliow  that  a seasonal 
nesting  gradient  occurs  from  California  to  southeast  Alaska.  The  dates 
reported  for  this  study  are  consistent  with  tlie  published  d.ita  sinc»- 
hatching  generally  occurred  between  dates  reported  for  Calitornia  and 
Hr  It  Ish  tki  I limb  la . 

Distribution  and  Success  of  l\’isj)ian  Tern  t\>lonles 

25h.  Sniitli  and  Mudd  (197  6)  observed  ('.ispian  ti-rns  aiul  gulls 
competing  for  nesting  space  on  the  well-vegetated  dunes  of  Coose  Island. 

In  tills  stiuly,  liowi'ver,  (\'ispian  terns  were  observi’d  nesting  onlv  on 
sparsely  vegetated  sanilv  beaches  and  storm  tide  plains.  It  therefore 
appe.ired  that  habitat  requirements  of  Caspian  terns  were  rather  specific 
when  compari'd  to  those  of  gulls. 

260.  The  limitations  imposed  by  I'opulation  prt'ssuri',  available 
habitat,  and  interspecific  competition  with  gulls  generally  determliu- 
the  size  and  location  of  tern  colonies.  All  Islaiuls  in  this  studv  were 
limiting  in  at  least  one  of  these  factors,  beach  and  storm  tide  plains, 
the  preferri'd  nesting  habitat,  were  absent  on  Rennie  and  Kellogg  islands, 
and  occupied  only  a small  portion  of  Cast  Sand,  .letty,  Coosi',  and  the 
I’adilla  b.iy  islands.  In  Willapa  bay,  all  islands  had  extensive  nonvege- 
tated  Siiud  habitats,  but  storms,  high  tides,  accrt'tion,  and  erosion 
prevented  the  consistent  availability  of  h.ibitat  in  any  one  location. 

261.  Historical  liata  and  field  observations  for  Crays  Harbor  and 
Willapa  bay  iiullcate  that  (’asplan  terns  frequently  alter  colonv  location. 
The  declining  poinilation  of  Coose  Island  occurred  during  .i  s imu  1 1 aiu'oiis 
Incre.ise  In  the  Whitcomb  and  S.iiul  island  colonies  (Smith  and  Mudd  lD7(i, 
I’enl.'ind  1976b).  Colonies  also  appear  to  have  shifted  between  TiiU'  and 
Cunpowder  Islaiuls  in  Willapa  bay.  Cot'se  Island  tern  habitat  was  a('par- 
ently  severi'ly  reiluced  by  several  winti’r  storms,  but  theri'  appi'.irs  to  be 
no  clear  reason  for  the  shift  between  islands  in  Willapa  b.iy.  In  |977, 
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Wtia  U'b.uk  Islaiul,  |vist  north  ot  I'.nnpowilor , had  a largo  oxpanso  ot  dry 
saiul  t hnnighoiii  t ho  broi'dlng  soason,  yot  was  not  oolotilzod. 

Jhd.  It  lias  boon  sviggostod  that  t ho  dt'struotion  of  habitat  in 
tkilifornla  and  oasti-rn  Washington  may  havo  ri'snlted  in  an  inori-asing 
miml>i'r  iil  toms  brot'ding  I'H  tlu-so  Washingti'n  ooastal  islands,  thiior 
sonroos  snggost  tliat  torn  oolonlos  luivo  bo»-n  li'oatod  iioro  at  li-ast  siiioo 
tho  oarly  HOll's,  Additional  faotors  at  tooting  i-olony  looation  oould 
inohidt-  lin'd  ava  i lal)  i 1 i t V , oompotition  witli  oxp.inding  wi*storn/glanoous- 
wingod  gnll  popnlat  ions,  and  annual  oh.ingos  ii'sulting  from  aoon't  ion  and 
orosion  oi  oxlsting  habitats  due  to  wlntor  storms  and  soasonal  tidi'S. 

Jb  t.  I'orn  brooding  phenology  o|  Wrays  llarl'or  islands  .ippoarod 
oonsistont  wltli  tliat  roportod  by  I'onland  (Id/t'a).  I'oak  ogg-taying 
ooourri'd  around  JD  May,  altliougli  nosts  witli  oggs  woro  t ound  througliout 
tho  nosting  soasiui  as  late  as  mid-August.  Ilatoliin;'  bog.in  .ipprox  imat  o 1 y 
22  M.iy,  and  po.ikod  no.ir  lA  Juno.  Tho  timing  ot  this  ovolo  was  roughlv  2 
wi'oks  oarlior  than  that  ot  tho  wosLorn/glauoous-wingod  gull  obsorvod  in 
tills  .iroa.  Tho  nosting  oit'orts  whioh  ooourri'd  throughout  tho  soason 
probablv  woro  attompts  by  birds  whioh  woro  unsuooi-ssiu I oarlior  In  tho 
yo.ir.  it  appi'jirod  that  nesting  aroas  in  Wrays  Harbor  woro  not  dislurbod 
by  high  water  and  t lio  ronesting  I't  torts  m.iy  havo  boi-n  I com  I'irds  dis- 
plaood  from  Wuni'owdor  Island  in  Willap.i  bay. 

lUst  r ll'ut  ion  and  Suooess  of  lioron  Wo  1 on  i os 

2('4.  Ai'i'i.il  soarolies  I'f  tlie  lower  Wolumbla  from  Kivor  Milo  12  to 
t'l)  rovoalod  lioronrios  only  on  fislior  .iiui  Kvan  islands.  Kishor  Island 
oontains  mio  of  t lie  largest  oolonlos  in  Waslilngton.  Tlio  Kvan  Island 
heronry  lias  not  boon  previously  invi'st  igat  I'd,  altliougli  it  appi>arod  to  I'o 
muoli  larger  th.in  oarlior  reports  Indio. itod. 

2b‘>.  Several  studios  li.ive  dooumontod  tho  distribution  and  ropro- 
duotivo  ooi'iogv  o(  (lori'us  in  (irogon.  Wi'rsolikul  i-t  al.  (1^77)  found  12 
lioronrios  ot  IS  to  17S  nosts  .ilong  t lie  Oregon  ooast  . I'lodgod  voung  per 
nest  ranged  I rom  2.18  to  2.70  and  woro  s 1 gn  1 f i oant  1 v related  to  .lot  Ivo 
numl'or  ot  nosts  per  tia  .ind  .tverago  number  ot  nosts  per  tree.  Karl  son 


Island,  at  River  Mile  2b  of  the  lower  Columbia,  contained  a l7!)-nest 
heronry  where  productivity  was  estlnuited  at  fledgeii  young  annually. 

Scott  Kngllsh  (personal  communication  1977,  Wildlife  Biologist,  b.S. 

Kish  and  Wildlife  Service,  Portland  ilregon)  recently  surveyed  11  lieronries 
along  the  Willamette  River.  The  number  of  active  nests  per  colony  was 
significantly  smaller  than  those  observed  along  the  coast,  due  to  the 
smaller  number  of  available  nesting  trees.  Active  nests  ranged  from  2 to 
14,  the  largest  number  of  nests  being  observed  in  the  tallest  and  largest 
diameter  trees.  Nesting  success  for  seven  represi'iu.it  ive  colonies  varied 
between  2.17  and  2.71  fledged  birds  per  nest. 

2bb.  Heron  colony  distribution  and  productivity  in  western  Wash- 
ington has  not  been  well  documented.  Herons  are  cv'nunonlv  observed  I rora 
the  lower  Columbia  River  to  tl\e  Canadian  border,  which  suggi-sts  tliat  a 
viable  population  is  maintained.  The  colonies  observed  during  tliis  studv 
appeared  to  be  successful  and  the  potential  for  expansion  of  the  Rvan 
Island  population  appeared  good.  Bv'th  colonies  were  well  isolated  t rom 
human  disturbance,  liad  an  adequate  number  of  nesting  tre»‘s,  .nul  app«Mreil 
to  have  adequate  food  supplies  nearby.  Recent  and  planned  deposition  ol 
dredged  material  adjacent  to  Klsher  Island  will  eliminate  a largt'  shallow 
area  wliich  may  represent  an  import.int  feeding  area  for  tlu-  birds.  Access- 
ibility to  the  colony  may  also  be  improved,  which  could  result  in  ili'sei  t ion 
of  tlu'  nesting  site. 


Ma_mm.»ljan  Spi'cies 

2b7.  Few  mammals  were  observed  during  bird  and  vegetation  studies. 
Nutria  (Myocastor  coypus)  were  abundant  on  I'.ast  Sand  Island  and  Norwav 
rats  were  common  on  .letty  Island.  Harbor  seals  were  observed  during 
aerial  flights  and  field  visits  to  Wlllapa  Bay  and  Cr.iys  H.irbor.  They 
were  most  frequently  observed  on  sand  bars  that  had  been  exposed  at  low 
tide.  Because  seals  feed  on  fish,  mv>Ilnsks,  and  crustaceans,  thev  vio  in't 
pose  a threat  to  colonial  nesting  seabirds  in  this  region. 

2b8.  The  destruction  of  Insular  flora  and  fauna  by  introduced 
mammals  Is  well  documented  (Holgate  and  Wace  Idnl).  On  estuarine  islands. 
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niitri;i  ai\il  Norway  rats  aro  turomost  amount  dost  riiot  1 vo  iiUroducod  posts. 
Nutria  woro  abiiadaiu  on  Hast  Sand  Island  and  witliin  tho  bordors  of  tlio 
mill  colony.  Trails  and  foces  woro  detoctod  throughout  all  vo^otatod 
h.ibitats  and  Individuals  woro  obsorved  foraging  during  tho  day.  Thoso 
muskrat-liko  rodonts  aro  somiatiuatic  horbivoros,  first  Introducod  into 
wostorn  ifrogou  in  tlio  lato  1^30' s ITrosnoll  IRISH'). 

2b‘).  I’ho  donslty  and  olfocts  of  nutria  on  Hast  Sand  Island  do  not 
appoar  to  havo  significantly  influenced  tlio  structure  or  composition  of 
plant  communities.  Cursory  observations  indicated  tliat  liorbacoous  plants 
ratlior  tluin  grasses  woro  consumod.  Thoreforo,  grassi's,  tlio  dominant 
plant  componont  of  tho  gull  colony,  aro  prosontly  unaf footed  bv  nutria 
grazing.  Novortholoss,  nutria  aro  serious  posts  know  for  tlu’ir  vi>racious 
appotitos  and  tliolr  liabit  of  digging  largo  burrows  in  dikes,  banks,  and 
other  structures  (ingles  I9b3).  lllgli  population  ilensitios  could  resvilt 
in  dispers.il  of  nutria  througliout  tho  gull  colony,  and  in  Increased 
disruption  of  breeillng  activities  and  nesting  habitat. 

270.  Norw.iy  rats  woro  obsorved  only  on  Jetty  Island  where  they 
occurred  tliroughout  most  habitats.  Tills  rodent  probably  feeds  hoavilv  on 
grasses  and  otlier  vegetation,  and  during  the  summer  may  prey  on  gull  and 
tern  eggs  of  unattended  nests. 
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J7l.  riu'  r»'siilts  ol  this  study  and  a historical  review  of  colony 
location,  slzi',  and  prv'duction  indicate  tliat  >;ull  and  ti-rn  populations 
are  e\pandin>!  and  il  i si'ers  intt  in  the  I’aclflc  Northwest,  rresentlv,  habitat 
tormt'd  f fi'm  dri’d>;ed  material  provides  nesting  areas  of  marginal  impi'rtance 
to  tile  total  p»>pulat  ion.  Tlu'retore,  isl.ind  stabilization,  vegetatli’n, 
and  other  habitat  enhancement  techninues  .>re  vinnecess.iry  in  light  ol  tlu' 
current  av.i  i lal'i  1 it  v of  nesting  h.ibitat.  Itowevei',  existing  lu'st  Ing  areas 
shouUl  be  maint.iiiu'd  and  monitored;  detrimental  efiects  can  be  minimi.'i'd 
by  till'  str.ateglc  loc.Ulon  of  dredgi'd  mater  i.il  ratlier  than  I'v  outriglit 
managemi'iu  schemes.  This  recommendation  should  lie  la'vieweil  in  the  future 
as  development  of  the  relatively  unpopulated  ai'iM  increases.  As  natural 
liabltat  d im  in  i slti's , incre.ised  Importance  will  bi-  placed  on  artlficiallv 
maintained  liabltat  for  species  preservation. 

172.  The  status  of  the  lieron  population  in  this  area  is  uncertain. 

Habitat  in  tlie  Columbia  Rivi'r  basin  appears  adequate,  but  di'veU'pment 
constantly  encroaches  on  natural  areas  required  by  this  species.  It  is 
reci'mmended  that  additional  studies  be  undertaken  to  determine  the  popu- 
lation status  and  relative  importance  of  colonies  in  the  tower  Columbia 
estuary.  M.inagement  specifically  for  the  enhancement  of  this  species  is 
not  recommended  at  this  time. 

d7  1.  Many  Islands  observed  during  this  studv  exhlbiti'd  valuable 
characteristics  for  roosting,  feeding,  and  post  breeii  ing  waterfovol  and 
shorebirds.  The  sliallow  intertidal  sjind  and  mud  flats  characteristic  of 
dredged  material  islands  are  perhaps  the  most  important  feeding  art'as 
for  tliese  species  in  this  area. 

27A.  This  study  demonstrated  the  Importance  of  a continuous 
Inventory  of  existing  bird  populations,  especially  In  the  phvslcallv  and 
biologically  dynamic  estuaries  of  the  I’aclfic  Northwest  coast.  (TmU  inued 
Investigations  of  tlie  distribution  and  abundance  of  waterblrds  are 
recommendeil . Since  liabltat  cliaracterist  Ics  have  been  shown  to  cause 
rapid  .and  m.ijor  slilfts  in  tern  and  gull  colony  locations,  t'redat  ion, 
food  supply,  and  human  disturbance  also  play  an  important  role  in 
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st“abird  productivity,  and  an  analysis  of  all  factors  is  required  to 
effectively  manage  habitat  for  the  maintenance  and  enhancement  of  these 
species. 
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APPENDIX  A:  ISLAND  VEGETATION  COMPOSITION  AND  RELATIVE 
DENSITY  BY  HABITAT  TYPE  AND  LIFE  FORM 


♦ 


1 


Relative  Densities  Subjectively  Evaluated 
Based  on  Field  Observation 

A = Abundant 
C = Common 
U = Uncommon 


A1 


Table  Al 


Vegetation  Composition  and  Relative  Density 
on  Fisher  Island 


Habitat  Type 

Life  Form 

Species 

Relative 

Density 

High  Marsh 

Sedges 

Car ex  lynqbyei 

A 

Herbs 

Impatiens  noli-tangere 

C 

Grass-Herb 

Grass 

Dactylis  qlomerata 

C 

Holcus  lanatus 

C 

Herbs 

Urtica  dioica 

U 

Shrubs 

Rubus  discolor 

U 

Rubus  leucodermis 

U 

Trees 

Populus  trichocarpa 

U 

Shrub 

Herbs 

Urtica  dioica 

U 

Salix  sp. 

A 

Salix  scouleriana 

A 

Alnus  rubra 

A 

Salix  hooker iana 

C 

Salix  lasiandra 

c 

Cornus  nuttallii 

c 

Shrubs 

Rubus  leucodermis 

u 

Rosa  qymnocarpa 

u 

Forest 

Herbs 

Urtica  dioica 

A 

Galium  sp. 

u 

Shrubs 

Rubus  leucodermis 

c 

Sambucus  racemosa 

u 

Trees 

Populus  trichocarpa 

A 

Fraxinus  latifolia 

u 

Cornus  nuttallii 

u 

Alnus  rubra 

u 

A2 


I 


Table  A2 


Vegetation  Compoaltion  and  Relative  Penalty 
on  Ryan  Island 

Relat  Tve 


Habitat  Type 

Life  Form 

Species 

Density 

Low/High  Marsh 

Sedges 

Carex  lyngbyel 

A 

Herbs 

Typha  latlfolla 

C 

Iris  pseudacorus 

C 

Habenarla  dllatata 

C 

Shrub 

Sedges 

Carex  lyngbyel 

U 

Shrubs 

Sal lx  sp. 

A 

Sallx  scoulerlana 

A 

Alnus  rubra 

C 

Cornus  nuttallli 

C 

Rubus  spectabllls 

1) 

Forest 

Sedges 

Carex  lyngbyel 

U 

Herbs 

Oenanthe  sarmentosa 

C 

Lyslchltum  amerlcanum 

II 

Impatlens  noll-tangere 

U 

Aster  sp. 

u 

Typha  latlfolla 

u 

Shrubs 

Rubus  spectabllls 

A 

Rubus  leucodcrmls 

C 

Symphor Icarpos  albus 

C 

Rosa  sp. 

u 

Rlbes  lacustre 

u 

Physocarpus  capltatus 

u 

Viburnum  edule 

u 

Trees 

Populus  trlchocarpa 

A 

Plcea  sltchensls 

U 

Cornus  nuttallli 

U 

Fraxlnus  latlfolla 

U 

A3 


Aftrtae 
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Table  A3 

Vegetation  Composition  and  Relative  Density 
on  East  Sand  Island,  Baker  Bay 


Habitat  Type 


Life  Form 


Species 


Beach 


Grasses  Elymus  mollis 

Herbs  Abronia  latifolia 

Cakile  edentula 


Storm  Tide 
Plain 


Grasses 

Herbs 


Dune 


Grasses 


Herbs 


Elymus  mollis 
Cakile  edentula 
Lupinus  littoralis 
Abronia  latifolia 

Elymus  mollis 
Festuca  rubra 
Deschampsia  caespitosa 
Aqrostis  alba 
Holcus  lanatus 
Bromus  secalinus 
Poa  sp. 

Lathyrus  japonicus 
Gnaphalium  purpureum 
Cardionema  ramosissimum 
Cakile  edentula 
Lupinus  littoralis 
Convolvulus  soldanella 
Polygonum  paronychia 
Agoseris  heterophylla 
Plantaqo  lanceolata 
Abronia  latifolia 


(Continued) 


Relative 

Density 

U 

U 

U 

U 

U 

U 

U 

A 

C 

C 

c 

c 

c 

u 

c 

c 

c 

u 

u 

u 

u 

u 

u 

u 


A4 


Table  A3  (Continued) 


Habitat  Type 

Dr i f twood 
Hummock 


Grass-Herb 


Relative 


Life  Form Species Density 

Grasses  Holcus  lanatus  U 

Ferns  Polystichum  muni turn  U 

Herbs  Cir slum  arvense  C 

Tanacetum  vulgare  C 

Scrophular ia  californica  C 

Conioselinum  pacif icum  C 

Achillea  millefolium  C 

Aqoser is  heterophylla  C 

Vicia  qiqantea  C 

Senecio  sp.  C 

Sonchus  arvensis  U 

Solidaqo  sp.  U 

Shrubs  Ulex  europaeus  C 

Sambucus  racemosa  var.  arborescens  C 
Cytisus  scoparius  U 

Lonicera  involucrata  U 


Grasses  Aqrostis  alba  A 

Deschampsia  caespltosa  A 

Festuca  rubra  A 

Holcus  lanatus  A 

Brorous  mollis  U 

Bromus  tectorum  U 

Poa  sp.  U 

Herbs  Cardionema  ramosissimum  A 

Tanacetum  vulqare  C 

Plantaqo  lanceolata  C 

Polygonum  paronychia  C 


(Continued) 
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Table  A3  (Concluded) 


Habitat  Type 

Life  Form 

Species 

Relative 

Density 

Anaphalis  margaritacea 

C 

Potentilla  pacifica 

C 

Rumex  acetosella 

C 

Convolvulus  soldanella 

U 

Cirsium  arvense 

U 

Fragaria  chiloensls 

U 

Trees 

Picea  sitchensis 

U 

Forest 

Grasses 

Festuca  rubra 

A 

Herbs 

Achillea  millefolium 

U 

Trees 

Picea  sitchensis 

C 

Jetty 

Herbs 

Vicia  gigantea 

c 

Scrophulacla  californica 

u 

Low  Marsh 

Grasses 

Agrostis  alba 

c 

Agropyron  intermedium 

u 

Rushes 

Juncus  balticus 

A 

Sedges 

Car ex  lyngbyei 

A 

Herbs 

Salicornia  virginica 

A 

Triglochin  maritima 

A 

Atriplex  patula 

C 

Table  A4 

Ve».ietation  Compoaition  and  Relative  Density 


on 

Gunpowder  Island 

Habitat  Type 

Life  Form 

Species 

Relative 

Density 

Storm  Tide  Plain 

Grasses 

Elymus  mollis 

U 

Herbs 

Cakile  edentula 

C 

Grass-Herb 

Grasses 

Elymus  mollis 

K 

Ammophila  arenaria 

U 

Herbs 

Cakile  edentula 

A 

Honkenya  peploides 

U 

1 


Table  A5 

Vegetation  Composition  and  Relative  Densit' 
on  Rennie  Island 


I 


I 


Habitat  Type 

Life  Form 

Species 

Relative 

Density 

Mud  Flat 

Sedges 

Car ex  lyngbyei 

U 

Sclrpus  americanus 

U 

Herbs 

Sallcornia  virginica 

c 

Cotula  coronopifolia 

c 

Triglochin  uMrltlma 

c 

Low  Marsh 

Grasses 

Agrostis  alba 

c 

Deschampsla  cespltosa 

u 

Sedges 

Car ex  lyngbyei 

A 

Sclrpus  americanus 

A 

Herbs 

Atrlplex  pa tula 

c 

Sallcornia  virginica 

c 

Cotula  coronopifolia 

c 

Triglochin  maritima. 

c 

Potent  ilia  pad  flea 

u 

High  Marsh 

Grasses 

Agrostis  alba 

A 

Deschampsla  caespitosa 

A 

Polypogon  monspeliensis 

C 

Hordeum  brachyantherum 

U 

Rushes 

Juncus  balticus 

u 

Herbs 

Potentllla  paclfica 

c 

Trifollum  repens 

c 

Aster  subsplcatus 

c 

Eplloblum  watsonll 

u 

Sonchus  oleraceus 

u 

(Continued) 

A8 


Table  A5  (Concluded) 


Habitat  Type 

Life  Form 

Species 

Relative 

Density 

Typha  latifolia 

U 

Shrubs 

Alnus  rubra 

U 

Gaultheria  shallon 

U 

Sambucus  racemosa 

U 

Storm  Tide  Plain 

Herbs 

Cakile  edentula 

U 

Dike 

Grasses 

Holcus  lanatus 

A 

Deschampsia  (.'aespltosii 

C 

Phalaris  arundinacea 

C 

Aqrostis  alba 

u 

Herbs 

Cirsium  vulgare 

A 

Equisetum  arvense 

C 

Lotus  corniculatus 

C 

Trifolium  repens 

c 

Achillea  millefolium 

c 

Cirsium  arvense 

c 

Senecio  vulgaris 

c 

Rumex  crispus 

u 

Sperqularia  canadensis 

u 

Aster  subspicatus 

u 

Sonchus  oleraceus 

u 

Freshwater 

Marsh 

Herbs 

Typha  latifolia 

A 

Forest 

Sedges 

Carex  sp. 

C 

Herbs 

Galium  trifidum 

u 

Shrubs 

Galtheria  shallon 

c 

Trees 

Alnus  rubra 

A 

r 


A9 


Table  A6 

Vegetation  Composition  and  Relative  Density 

on 

Half  Moon  Island 

Relative 

Habitat  Type 

Life  Form 

Species 

Density 

Sand  Flat 

Herbs 

Salicornia  virginica 

U 

Cakile  edentula 

U 

Storm  Tide 

Plain 

Grasses 

Agrostis  alba 

C 

Elymus  mollis 

u 

Rushes 

Juncus  sp. 

u 

Sedges 

Carex  lyngbyei 

u 

Eleocharis  palustris 

u 

Scirpus  americanus 

u 

Herbs 

Cakile  edentula 

A 

Rumex  persicar ioides 

C 

Atriplex  pa tula 

C 

Salicornia  virginica 

c 

Cotula  coronopifolia 

c 

Honkenya  peploides 

u 

Spergularia  canadensis 

u 

Potent! 11a  pacifica 

u 

Triglochin  maritima 

u 

Grass-Herb 

Grasses 

Agrostis  alba 

A 

Deschampsia  caespitosa 

C 

Elymus  mollis 

c 

Agropyron  repens 

u 

Holcus  lanatus 

u 

Hordeum  brachyantherum 

u 

Polypogon  monspeliensis 

u 

(Continued) 
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Table  A6  (Concluded) 


Relative 

Habitat  Type Life  Form Species Density 


Sedges 

Car ex  lyngbyei 

U 

Scirpus  americanus 

U 

Herbs 

Rumex  persicar ioides 

C 

Potentilla  pacifica 

C 

Lathyrus  iaponicus 

c 

Lotus  corniculatus 

c 

Rumex  acetosella 

u 

Rumex  crispus 

u 

Rumex  salicifolius 

u 

Atriplex  pa tula 

u 

Spergularia  canadensis 

u 

Cakile  edentula 

u 

Vicia  giqantea 

u 

Galium  sp. 

u 

Cotula  coronopifolia 

u 

Senecio  vulgaris 

u 

Shrubs 

Salix  hooker iana 

u 

All 


Table  A7 

Vegetation  Composition  and  Relative  Densit 
on  Sand  Island 


Habitat  Type 

Life  Form 

Species 

Relative 

Density 

Beach 

Grasses 

Elymus  mollis 

U 

Herbs 

Cakile  edentula 

C 

Dune 

Grasses 

Aminophila  arenaria 

A 

Elymus  mollis 

C 

Holcus  lanatus 

C 

Phraqmites  .lusir.ilis 

u 

Herbs 

Tanacetum  douglasii 

c 

Cakile  edentula 

u 

Lathyrus  iaponicus 

u 

Achillea  millefolium 

u 

Hypochaeris  radicata 

u 

Senecio  vulgaris 

u 

Driftwood- 

Grass 

Grasses 

Elymus  mollis 

A 

Holcus  lanatus 

A 

Agrostis  alba 

U 

Herbs 

Lathyrus  iaponicus 

C 

Vicia  gigantea 

C 

Angelica  lucida 

U 

Convolvulus  sepium 

u 

Galium  aparine 

u 

Sonchus  oleraceus 

u 

Shrubs 

Rubus  laciniatus 

u 

Grass-Herb 

Grasses 

Elymus  mollis 

A 

(Continued) 
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Table  A7  (Concluded) 


1 

Habitat  Type 

Life  Form 

Species 

Relative 

Density 

Holcus  lanatus 

A 

■ 

Deschampsia  caesintusa 

U 

Festuca  myuros 

u 

• 

Festuca  rubra 

u 

Herbs 

Lathyrus  iaponicus 

c 

Angelica  lucida 

c 

Hypochaeris  radicata 

c 

Rumex  salicifolius 

u 

If 

Fragaria  virginiana 

u 

1 

Potentilla  pacifica 

u 

It 

> 

Vicia  gigantea 

u 

Heracleum  lanatum 

u 

Galium  aparine 

u 

I 

f 

Achillea  millefolium 

u 

Senecio  vulgaris 

u 

E 

t 

Shrubs 

Salix  hooker iana 

u 

1 

fl 

Physocarpus  capitatus 

u 

1 

Rubus  spec tab! 1 is 

u 

Grass/Herb/ 

Hummock 

Grasses 

Elymus  mollis 

A 

Herbs 

Cakile  edentula 

A 

Grass  Hummock 

Grasses 

Elymus  mollis 

A 

Ammophila  arenaria 

u 

Herbs 

Cakile  edentula 

u 

A13 
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Table  A8 


Vegetation  Composition  and  Relative  Density 
on  Goose  Island 


Habitat  Type Life  Form 

Beach  Herbs 

Storm  Tide 

Plain  Grasses 

Herbs 


Dune 


Grasses 


Herbs 


Shrubs 

Grass-Herb  Grasses 


Species 

Cakile  edentula 
Honkenya  peploides 


Aqrostis  alba 
Elymus  mollis 
Pistichlis  spicata 
Atr iplex  patula 
Salicornia  virginica 
Cakile  edentula 
Potentilla  pacif ica 
Senecio  vulgaris 

Ammophila  arenaria 
Elymus  mollis 
Holcus  lanatus 
Ambrosia  chamissonis 
Tanacetum  douglasii 
Rumex  acetosella 
Lathyrus  iap>onicus 
Achillea  millefolium 
Senecio  vulgaris 
Sonchus  oleraceus 
Picea  sitchensis 


Elymus  mollis 
Holcus  lanatus 


(Continued) 

A14 


Relative 

Density 

C 

U 

C 

C 

U 

c 

c 

c 

u 

u 

A 

c 

u 

c 

c 

u 

u 

u 

u 

u 

u 

A 

A 


1 


J 


Table  A8  (Concluded) 


Habitat  Type Life  Form Species 

Aqrostis  alba 
Aqropyron  repens 
Ammophila  arenar ia 
Deschampsia  caespltosa 
Hordeum  brachyantherum 
Herbs  Lathyrus  japonicus 

Rumex  acetosella 
Vicia  qiqantea 
Anqelica  lucida 
Oenanthe  sarmentosa 
Galium  tr if idum 
Ambrosia  chamissonis 
Hypochaeris  radicata 
Senecio  vulqaris 
Sonchus  oleraceus 


Relative 

Density 

C 

U 

u 

u 

u 

c 

u 

u 

u 

u 

u 

u 

u 

u 


u 


Table  A9 


Vegetation  Composition  and  Relative  Density 
on  Whitcomb  Island 


Habitat  Type 

Life  Form 

Species 

Relative 

Density 

Storm  Tide  Plain 

Herbs 

Cakile  edentula 

U 

Dune 

Grasses 

Elymus  mollis 

C 

Ammophila  arenaria 

U 

Herbs 

Cakile  edentula 

A 

Honkenya  peploides 

U 

A16 


Table  AlO 

Vegetation  Composition  and  Relative  Density 

of  Kellogg  Island 

Habitat  Type 

Life  Form 

Species 

Relative 

Density 

Low  Marsh 

Grasses 

Agrostis  alba 

U 

Sedges 

Car ex  lyngybei 

U 

Herbs 

Atriplex  patula 

C 

Cotula  coronopifolia 

C 

Spergula  sp. 

U 

High  Marsh 

(Estuar ine) 

Grasses 

Distichlis  spicata 

A 

Agrostis  alba 

C 

Rushes 

Juncus  balticus 

U 

Sedges 

Car ex  lyngbyei 

A 

Herbs 

Potent  ilia  pacifica 

C 

Atriplex  patula 

U 

High  Marsh 

(Brackish) 

Grasses 

Agrostis  alba 

A 

Distichlis  spicata 

C 

Phragmites  ausl Lulls 

C 

Rushes 

Juncus  effusus 

A 

Juncus  balticus 

A 

Eleocharis  palustris 

C 

Herbs 

Cotula  coronopifolia 

C 

Atriplex  patula 

C 

Potent  ilia  pacifica 

C 

Plantago  maritlma 

C 

Grass-Herb 

Grasses 

Holcus  lanatus 

A 

(Continued) 
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Table  AlO  (Continued) 


!, 


Habitat  Type Life  Form 


Herbs 

i 


I 


i| 


Lowland 

Shrub  Rushes 

Grasses 

Shrubs 


Relative 

Species Density 

Aqrostis  alba  C 

Festuca  rubra  C 

Rumex  acetosella  A 

Chenopodium  album  C 

Solidaqo  canadensis  C 

Epilobium  anqustifolium  C 

Tanacetum  douglasii  C 

Rumex  acetosa  U 

Epilobium  anqustifolium  ? 


Equisetum  arvense  A 
Holcus  lanatus  A 
Cytisus  scopar ius  A 
Alnus  rubra  A 


I 

I 

i 

1 


Dike 


Grasses 

Herbs 

Shrubs 


Trees 


Holcus  lanatus 
Aqrostis  alba 
Achillea  millefolium 
Epilobium  anqustifolium 
Rubus  discolor 
Sambucus  racemosa 
Cirsium  arvense 
Aster  subspicatus 
Salix  sp. 

Arbutus  menziesii 
Betula  sp. 

Salix  scouler iana 


(Continued) 
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A 

A 

C 

u 

A 

C 

c 

c 

u 

u 

u 

u 


f. 


Table  AlO  (Concluded) 


’ Habitat  Type Life  Form 

si 

j Upland  Serai 

Shrub  Grass 

Herb 

■1 

I 


Trees 


Relative 

Species Density 


Holcus  lanatus 

C 

Me  11 lotus  alba 

A 

Eplloblum  anqustifolium 

C 

Trlfolium  repens 

C 

Rumex  acetosella 

c 

Alnus  rubra 

c 

i 

[» 

[j 


Table  All 

Vegetation  Composition  and  Relative  Density 
of  Jetty  Island 


Habitat  Type 

Life  Form 

Relative 

Density 

Dune 

Grasses 

Elymus  mollis 

A 

Storm  Tide  Plain 

Sedges 

Carex  macrocephala 

U 

Low  Marsh 

Grasses 

Poa  sp. 

C 

Salicornia  virginica 

A 

Ruppia  maritima 

U 

Sedges 

Carex  lyngbyei 

c 

Herbs 

Atriplex  patula 

c 

Grass-Herb 

Grasses 

Festuca  myuros 

c 

Aira  caryophyllea 

c 

Elymus  mollis 

u 

Herbs 

Lepidium  virginicum 

c 

Rumex  acetosella 

c 

Hypericum  perforatum 

u 

Shrub 

Sedges 

Carex  macrocephala 

A 

Herbs 

Rumex  acetosella 

c 

Shrubs 

Cytisus  scoparius 

A 
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Table  A12 

Vegetation  Composition  and  Relative  Densit 


of  Padilla  Bay  Islands 


Relative 

Habitat  Type 

Life  Form 

Species 

Density 

Low  Marsh 


Sedges 

Herbs 


Grasses 


Grass-Herb 


Herbs 


Grasses 


Herbs 


Carex  lyngbyei 
Tr iq loch in  mar  it imam 
Salicornia  virginica 
Atr iplex  patula 


Elymus  mollis 
Bromus  tectorum 
Festuca  myuros 
Aqrostis  exarata 
Cirsium  vulgare 

Bromus  tectorum 
Festuca  myuros 
Elymus  mollis 
Aqrostis  exarata 
Cirsium  vulgare 
Lotus  corniculatus 
Chenopodium  album 


APPENDIX  B:  INDEX  TO  PLANT  SPECIES  OF 
PACIFIC  NORTHWEST  ESTUARINE  ISLANDS^ 


Family  ' " — — 

_ Genus,  Specific  Epithet,  Authority Common  Name 


2 T A 

Nonvascular  Plants  (Algae  , Mosses  , Horsetail 
Brachytheciaceae 

Eurhynchium  oreganum  (Sull.)  Jaeg. 
and  Sauerb. 

Bryaceae 

Hylocomium  splendens  (Hedw. ) B.S.G. 
Equlsetaceae 

Equisetum  arvense  L. 

Polypod iaceae 

Athyrlum  filix-femlna  (L.)  Roth 
Polypodium  glycyrrhiza  D.C.  Eat. 

Polystichum  munitum  (Kaulf.)  Presl 

var.  Imbr leans  (DC.  Eat.)  Maxon 
Poly trie haceae 

Polytriehum  .iuniperinum  (Hedw.) 

Rhytidiaeeae 

Rhytidiadelphus  loreus  (Hedw.)  Warnst. 
Ulvaeeae 

Ulva  laetuea  L. 


, and  Ferns^) 

feather  moss 

stair  step  moss 

eommon  horsetail 

lady-fern 

lieoriee-fern 

sword- fern 

juniper  haireap  moss 
little  shaggy  moss 
sea  lettuee 


Vaseular  Plants  (Grasses^,  Herbs^,  and  Shrubs  and  Trees'^) 
Araceae 

Lysichitum  americanurn  Hult.  and  St.  John  skunk— cabbage 


1)  Literature  eited  may  be  found  at  the  end  of  the  main  text  pages. 

2)  Nomenelature  after  Palmer  and  Fowler  1975. 

3)  Nomenelature  after  Lawton  1971. 

4)  Nomenelature  after  Hiteheoek  et  al.  1955-1969  and  Hlteheoek  and 
Cronqulst  197’3. 


B1 


Family 

Genus,  Specific  Epithet,  Authority 

Balsaminaceae 

Impat lens  noll-tanRere  L. 

Betulaceae 

Alnus  rubra  Borg. 

Be tula  sp. 

Capr  ifoliaceae 

Lonlcera  involucrata  (Rich.)  Banks 

Sambucus  racemosa  L. 

sp.  arboroscens  (T.  and  G.)  Gray 
Symphor Icarpos  albus  (L.)  Blake 
Viburnum  edule  (Michx.)  Raf. 

Caryophy llaceae 

Cardlonema  ramosisslma  (Weinm.)  Nels. 
and  Macrb. 

Honkcnya  pep lo Ides  (L.)  Ehrb. 
Spergularla  can.adensls  (Pers.)  G.  Don 
Spergularla  macrotheca  (Hornera. ) Heynh. 
Chenopodiaceae 

At  rip lex  patula  L. 

sp.  llttoralls  (L.)  Gray 
Chenopod lum  album  L. 

Sal tcornla  vtrglnica  L. 

Compositae 

Achillea  millefolium  L. 

Agoserls  heterophylla  (Nutt.)  Greene 
Ambrosia  chamlssonls  (Less.)  Greene 
Anaphalls  margar Itacen  (L.)  B.  and  H. 

An them Is  cotula  L. 

Aster  subsplcatus  Noes 

B2 


Common  Name  ■ 


touch-me-not 

red  alder 
birch 

bearberry  honeysuckle 
(black  twin-berry) 

coast  red  elder 
common  snowberry 
high-bush  cranberry 

sandmat 
sea  purslane 
Canadian  sandspurry 
beach  sandspurry 

shore  orache 
lambsquarter 
plckleweed 
(glasswort ) 

yarrow 

false-dandel Ion 
silver  bursage 
pearly-everlast ing 
nwjyweed 

Douglas'  aster 


I 

i 


i 


< 


Family 

Genus,  Specific  Epithet,  Authority 


Cirsium  arvense  (L.)  Scop. 

Cirslum  vulgare  (Savl)  Tenore 
Cotula  coronopifolia  L. 

Gnaphal ium  purpureum  L. 

Hleracium  sp. 

Hypochaer is  radicata  L. 

Senecio  sp. 

Senec io  vulgaris  L. 

Solidago  canadensis  L. 

Sonchus  arvensis  L. 

Sonchus  oleraceus  L. 

Tanacetum  douglasii  DC. 

Tanacetum  vulgare  L. 

Taraxacum  officinale  Weber 
Convolvulaceae 

Convolvulus  sepium  L. 

Convolvulus  soldanella  L. 

Cornaceae 

Cornus  nuttallil  Aud. 

Cruclferae 

Cakile  edentula  (Bigel.)  Hook. 

Caki le  mar itima  Scop. 

Lepidium  virgin icum  L. 

var.  menziesii  (D.C.)  Hitchc. 
Cupressaceae 

Chamaecypar is  lawsoniana  Pari. 
Cyperaceae 

Carex  lyngbyei  Hornem. 

Carex  macrocephala  Willd. 

Eleochar is  pa  lust r is  (L.)  R.  and  S. 
Sc irpus  amor Icanus  Peis. 


___  Common  Name 

Canadian  thistle 
common  thistle 
brass  button 
purple  cudweed 
hawkweed 

spotted  cats-ear 
ragwort 

old-man- in- the-spring 
meadow  goldenrod 
field  milk-thistle 
common  sow-thistle 
northern  dune  tansy 
common  tansy 
common  dandelion 

lady ' s-nightcap 
beach  morning-glory 

Pacific  dogwood 

American  searocket 
European  searocket 

tall  peppergrass 

Port  Orford  cedar 

Lyngby's  sedge 
large-headed  sedge 
common  spike- rush 
tliree-square  bulrush 


B3 


Family 

Genus,  Specific  Epithet,  Authorit 


Common  Name 


'.F 

I 


Er  Icaeceae 

Arbutus  menzlesll  Pursli 
Gaulther la  s ballon  Pursh 
Gramineae 

Agropy ron  intermedium  (Host)  Beauv. 
Agropyron  repens  (L.)  Beauv. 

Agrost is  alba  L. 

Agrostis  exarata  Trin. 

Aira  caryophyllea  L. 

Ammoph i la  arenar ia  L. 

Bromus  mollis  L. 

Bromus  secal inus  L. 

Bromus  tec tor urn  L. 

Ca lamagrost is  canadensis  (Michx.)  Beauv. 
Dactyl is  glomerata  L . 

Descluimpsia  caeapitosaCL. ) Beauv. 
Distichlis  spicata  (L.)  Greene 
Elymus  mollis  Trin. 

Festuca  myuros  L. 

Festuca  rubra  L. 

Holcus  lanatus  L. 

Hordeum  brachyantherum  Nevskl 
Pha laris  arundinacea  L. 

Phragmites  australis(L. ) Trin. 

Poa  sp. 

Polypogon  monspeliensis  (L.)  Desf. 
Grossular iaceae 

Ribes  lacustre  (Pers.)  Poir. 

Hyper icaceae 

Hypericum  perforatum  L. 


Pacific  madrone 
salal 

wheat grass 
quack  grass 
creeping  bentgrass 
spike  bentgrass 
silver  hairgrass 
European  beachgrass 
soft  chess 
ryebrome 
cheat  grass 
bluejoint  reedgrass 
orchard-grass 
tufted  hairgrass 
saltgrass 

American  dunegrass 
rat-tail  fescue 
red  fescue 
common  velvetgrass 
meadow  barley 
reed  canarygrass 
common  reed 
bluegrass 

rabbit  foot  polypogon 
swamp  gooseberry 

Klamath  weed 


B4 


I 

I 


I 


I 


Comnion  Name 


Family 

Genus,  Specific  Kpithet,  Authority 

Ir idaceae 

Iris  pseudacorus  L. 

Juncaceae 

June us  bait icus  Willd. 

Juncus  ef  f usus  L. 

Juncaginaceae 

Tr iglochin  mar  it ima  L . 

Leguminosae 

Cyt isus  scopar ius  (L.)  Link 
La t by r us  japonicus  Willd. 

Lotus  corniculatus  L. 

Lupinus  1 ittoral is  Dougl. 

Lup inus  sp . 

Me  11 lotus  alba  Desr. 

Tr Ifol ium  pratense  L. 

T r i f o 1 i urn  repens  L. 

Trifolium  wormskjoldii  Lehm. 

Ulex  europaous  L. 

Vic ia  gigantea  Hook. 

Nyctaginaceae 

Abronia  la t ifol La  Esch. 

Oleaceae 

Fraxinus  latifolia  Benth. 
Onagraceae 

Epilobium  angustifolium  L. 
Epilobium  watsoni i Barbey 
Oenothera  liooker  1 T.  and  G. 
Orchidaceae 

Habenar ta  dilatata  (Pursli)  Hook. 
Plnaceae 

Picea  sitchensis  (Bong.)  Carr. 


yellow  flag 

Baltic  rush 
soft  rush 

seaside  arrowgrass 

Scotcii  broom 
beacli  pea 
birdsfoot-trefoll 
seashore  lupine 
lupine 

white  sweet-clover 
red  clover 
white  clover 
sprlngbank  clover 
furze  (gorse) 
giant  vetch 

yellow  abronia 

Oregon  ash 

f i reweed 

Watson's  willow-herb 
Hooker's  evening-primrose 

white  bog-orchid 

Sitka  spruce 


B5 


Common  Nami' 


I 

1 

I 

[ 

I 


Kami ly 

_ C.oiuis,  Specif  tc  ho t , An t ho r i t y 

Pimis  contorta  LouJ. 


Psoiu^ts_u_^»  monzlosi  1 (Mirh.)  Franco 
Plantaginacoao 
Phuu  aj^o 

PlantaRO  mjirltjma  L. 

sp.  j unco  ides  (.Lam.)  Halt. 
Polygonaceao 

Polygonum  paronychia  Cham,  and  Schlocht. 
Rumox  acetosa  L. 

Rumox  acoto»<ella  L. 

Rur.ox  or ispus  L. 

Ruraox  pet  s icar  io ides  1.. 
lUirao^  ^aJLiiy.fo_lJUi!?  Woinm. 

Rharanacoao 

Rhamnus  po^J^hhuLa  DC. 

Rosaceae 

Kragar ia  v irg inlana  Duchesne 
Physocarpus  capitatus  (Pursh)  Kuntze 
Potent  ilia  pac 1 f ica  Howell 

Rosa  gNTnnocarpa  Nutt. 

Rubus  discolor  Wei he  and  Nees 
l^bu_s  lac  in  iatus  Willd. 

Rubus  leucodermls  Dougl. 
lUiMi[S  spectabi  1 is  Pursh 
Sorbus  aucupar ia  L. 

Sorbus  sitciuMisis  Roomer 
Rub iaceae 

Ca 1 ium  apar  ine  L. 

C.a  1 i urn  sp.  L. 

I 

Rt> 


lodge pole  pine 
(coast  pine) 
Douglas  fir 

Knglisti  plantain 

sea  plantain 

b 1 ac  k - kn  o t we  e d 
kitchen  sorrel 
stu'op  sorrel 
curly  dock 
yellow  dock 
willow  dock 


cascara 


broadpetal  st rawberry 
Pacific  nine-bark 
Pac i f i c s 1 1 ve  rweed 
(marsh  cinquefoil) 
baldhip  rose 
Himalayan  blackberry 
evergreen  blackberry 
black  raspberry 
sa Imonberry 
Kuropean  mountain-ash 
Sitka  mountain-ash 

cleavers 
beds t raw 


Family 

Genus,  Specific  Epithet,  Authority 


Common  Name 


Galium  trifldum  L. 


Ruppiaceae 

Rupp la  maritlma  L. 

Salicaceae 

Populus  trlchocarpa  T.  and  G. 
Sallx  sp. 

Salix  hookeriana  Barratt 


Sallx  scouleriana  Barratt 


Scrophulariacea 

Orthocarpus  castlllejoides  Benth. 
Scrophularla  californlca  Cham,  and  Schlecht, 
Typhaceae 

Typha  latifolla  L. 

Umbelliferae 

Angelica  luclda  L. 

Coniosellnum  paclf icum  (Wats. ) 

Coult.  and  Rose. 

Heracleum  lanatum  Michx. 


Oenanthe  sarmentosa  Presl. 


Urticaceae 

Urtica  dioica  L. 


Zosteraceae 

Zostera  marina  L. 


small  bedstraw 


ditch-grass 


black  cottonwood 
willow 

Hooker  willow 
Scouler  willow 


paintbrush  owl-clover 
California  figwort 


cat  tail 


sea-watch 


hemlock-parsley 

cow-parsnip 

Pacific  water-parsley 


stinging  nettle 


eel  grass 


APPENDIX  C:  INDEX  TO  BIRD  SPECIES ' 


Family 

Genus,  Specific  Epithet Common  Name 


red-tailed  hawk 


Accipitr idae 

Buteo  lamalcensis 
Anatinae 

Anas  platyrhynchos 
Ardeidae 

Ardea  herodias 
Charadriidae 

Charadrius  vociferus 
Laridae 

Sterna  caspla 
Larus  californicus 
Larus  delawarensis 
Larus  glaucescens 
Larus  occidentalis 
Larus  Philadelphia 
Sterna  hirundo 
Phalarrocoracidae 

Phalacrocorax  auritus 
Phasianidae 

Lophortyx  californicus 


mallard 

great  blue  heron 

killdeer 

Caspian  tern 
California  gull 
ring-billed  gull 
glaucous-winged  gull 
western  gull 
Bonaparte's  gull 
common  tern 

double-crested  cormorant 

California  quail 


1)  Nomenclature  after  AOU  1957  and  AOU  1973.  (Literature  cited  mav  bo 
found  at  the  end  of  the  main  text.) 


AIM'KNDIX  n:  INDKX  Td  MAMMAI,  Sl’Kl' I KS  ’ 


Orili'r:  SulHirdoi' 
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In  accorilancc  with  letter  from  I'M'.N  KtlC , I'AI'N  ASI  dated 
22  July  ly77,  Subject;  lacsimile  Catalop  Cards  for 
I.aboratory  Teclinical  Publications,  a facsimile  catalog 
card  in  library  of  Congress  MARC  format  is  rejirodiiced 
t'elow. 
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